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[EXTRACT FROM THE ANNUAL REPORT OF THE CHIEF OF ENGINEERS 
TO THE SECRETARY OF WAR.] 

Office of the Chief of ENaiNRERS, 

United States Army, 
Washin^itan, D. C, September 29^ 1894. 



MISSISSIPPI RIVER COMMISSION. 

The Mississippi Kiver Commission, constituted by act of Congress of 
June 28, 1879^ is in charge of the improvement of Mississippi Biver 
between the mouth of Ohio Biver and the Head of the Passes and of 
surveys of the entire river. 

The commissioners during the past fiscal year were: Col. C. B. Com- 
stock, Corps of Engineers, president; Lieut. Col. Charles B. Suter, 
Corps of Engineers; Maj. O. H. Ernst, Corps of Engineers (to January 
8, 1894), and Lieut. Col. Amos Stickney, Corps of Engineers (from Jan- 
uary 30, 1894); Henry L. Whiting, assistant, U. S. Coast and Geodetic 
Survey; B. M. Harrod; Bobert B. Taylor, and Henry Plad. 

The report of the commission upon the operations under its charge 
during the fiscal year ending June 30, 1894, is submitted as Apfiendix 
XX. 

Estimates for the fiscal year ending June 30^ 1896. — The following 
estimates of funds required for carrying on the works under its charge 
for the year ending June 30, 1896, are submitted by the commission: 

For improviiiK Mississippi River from Head of the Passes to the month 
of the Ohio KiYer, includinff salaries, olerioal, office, traveling, and mis- 

cellaneons expenses of the Mississippi River Commission $2, 665, 000 

For improving narbors at : 

New Madrid, Mo 75,000 

Memphis, Tenn 100,000 

Greenville, Miss 200,000. 

Natchez, Miss., and Vidalia, La 300,000 

New Orleans, La 300,000 

For improvement at head of AtchafaLava and month of Red River, Louis- 
iana 350,000 

Total 8,990,000 

• • • • ' • • • 

III 



[To be inserted at page 8607 Annual Report Chief of Engineers, 1894 . ] 



ERRATA 

IN THE BEPORT OF THE MISSISSIPPI RIVER COMMISSION FOR THE FISCAL YEAR 
ENDING JUNE 80, 1894. AS PRINTED IN THE ANNUAL REPORT OP THE CHIEF 
OF ENGINEERS 1894, APPENDIX XX. 



Note.— The following list iDOlndes only errors ot quantity or sense.. 



Page S702.~Under "Levees" etc , 2nd line, for extends ftrom read extends to. 

*' 2704.— Last line of next to last paragraph, for 209106 cubic yards read 299147 cubic 

yards. 
" 27B0.-10thcolumn, 10th line, for .022I4>8 feet, read .022468 feet. 
" 2784.— «th column, 6th line, opp. A Bellevue, Tir E M. read M . E. 
•* 2744.-Oppo8ite D >{« for 42© 82' , read 4SQW, under latitude. 
* ' 2805.— Opposite Donaldsonyille, in Si^d and 4th columns for reference note 10, read 9. 
" 2888 —1st column, for r, read April. 

' ' 28S4.— May 81 and June 1, last column for II and III, read VII and VIII, respectively. 
' ' 2884.— Datum area. May 22, for 206087 read 288087. 

• • 28$S.— Under • 'Remarks' * insert f before * 'Observed with lloato' ' . 

* ' 2886.— Lake Providence gauge reading June 7, for 80.2 feet read 89.2 feet. 

• • 2836.— In foot note, for * 'Observed" etc. , read These pairs observed etc . 

" 2842.— Velocity and discharge, June 16, upper section, for 6.604 and 108468S, read 

6.688 and 1089891, respe^ttvely. 
" 28e9.-22nd line for 8800 feet read 800 feet. 
** 2877.— Last line, for Gumbyville read CumbyvlUe. 

'* 2879.— 4th line, under "Summary" for superintending read superintendence. 
* ' 2880. -Quantity of piling under ' 'River Mat, "for 46 .3 feet read 468 feet . 
* ' 2861 .—In table of stone, 1st line, for 18295.64 cubic yards , read 18294.64 cubic yards . 
" 2838.— Column of "Coal," opposite "Mlscellansous work" for 205 bushels read 204 bush 

els. 
* ' 2888.— Column of "Staples," opposite River Mat No. 10 for $797 read $7.97. 
" 2888.— Column of "Wire. Iron", opposite River Mat No. 12, for $14,870 read $148.70. 
' ' 2892.— Under ' 'Additional foot mats", 2nd line, for are laid longitudinally, read laid 

one longitudinally. 
" 2895.— Last line of 2nd paragraph, for 8.6 feet read 8.6 feet. 
" 2805.— Heading of 8rd column, in table, for Construction and care at quarters read 

Construction and care of plant. 
' ' 2896 . —3rd Uble , qnantity of brush In foot mat No . 2 . for 655 . 8 read 558 . 8 . 
' ' 2896.— 8rd table, mat No. 1, cost of nails, for $2.10 read $2.00. 
" 2899.— 19th Une from bottom for (260 x 488) read (260 x 688). 
' ' 90m . —Under ' ' Expended " , 4th line from bottom of page , for 1861 . 81 read 1816 . 81 . 
" 2910.— 8th line firom bottom of "Abstract" for Repairing old work, read Repaving 

old work. 
• " 2915 —Last table, bid 18, for If^ cents read ISf cents. 
" 2917.— 1st table, time of Chas. LeVassuer, for 4^o months read 9^ months. 
' ' 2921.— Under Lake Providence Reach, change period to comma at end of last sentence and 

add but the subaqueous mat appears to be intact. 
" 2921.— Last line for was read were. 
' ' 2928.— 3d line of table, for 861 miles, read 871 miles; also in same table, total column 

of Barnes Landing, for $45,624 read $4,652.40, and of Warfleld Point, for 

$12,268 read $1,228.80. 



Page 2926.— 13th line ftrom bottom, omit the word levee, first word of line. 
* " 2927.— In table under locality, for SUtlon 184') — 60 read Station 1845 + 50. 

* * 99S1 .— 11th line under Lake Bolivar Front, for October 28 read October 28 . 

* * 293U.— I2th line from boUom, for 19458 cnbic yards read 1945.8 cubic yards. 

" 2987.— In table material used, for Revetment (800 stiuares repaired) read Revetment 

(900 squares repaired) . 
* ' 2941.— In heading of table, for material used per 1 inch foot, read material used per 

linear foot. 
'' 2911.— 1st line of 2nd Uble, for 1 foot read linear foot. 
'* 2948.-6ih line, for $0.0358 read $0,858. 
'* 29(8 -Ist line of2nd table, for 9.18 read .918. 
* ' 2948.— 9th line of 2nd table, broken type, should read 24,006 . 
" 2945.— 1st table 8rd column, omit t, thus; for t2 read 2. 
" 2946— 8d line below Ist table, for t read to. 

* * 2947.-dth line ftom bottom, for 1888 read 1893. 

* * 2948.— 1st line, put comma after word maximum. 
'* 2946.— 17th Une, for 1882 read 1892. 

'* 2966.^10th line, for Barge No. 8 read Barge No. 80. 

" 2956.— 11th Une for 89.0 read 89.86. 

' ' 2966. —After 24th line, to supply omission, Insert Barge No. 646 calked above light water 

$95.60. 
*' 2969.— 3d line under Lake BoUvar Front, for $17,622.88 read $17,622.80. 
*' 2961— 14th Une, for May 8 read May 81. 
" 2963.— Bid No. 6, Warfleld Point, for 18i read 12|. 
** 2969.— In table of gauge heights ai Cairo 1898, for 40.8 feet read 49.8 feet; also at 

Lake Providence 1893, for 41. 85 feet read 41.85 feet. 
' * 2971 . —Last column of table , 7th U ne from bottom for 8 . 00 feet read 8 . 10 feet. 
* ' 2978 —5th Ciilnmn, on line with April 26, 1889, for 8.48 feet, read 8.48 feet. 
' * 2989.— Opposite Nereaux in 2nd table, 4th column, for March 11 read March 1. 
' * 29iX>. —Opposite HarroU 8d column for 146 feet read 445 feet. 

* ' 2993.— 1st table, opposite (>)llege Point, date of completion in last column, for 1898 read 
1894. Also in same table, opposite Home Place, date of contract 8d column, for 
1888 read 1892. 
** 2997 and 2998.—The distance from Cairo ofTowles to Billings should be 861.6 instead of 
816.5 and 868.6 as printed. 

' * 2396.— Opposite Linwood in 2d table, 0th column, for 12.80 read 12.89. 

' ' 2996— In 8a table, 8d colamn 1st Une, for April 26 read April 28. 

' ' 2999.— 2d table, transpose the headings of columns 6 and 7; 6th column should be headed 
Barataria and 7th column should be headed Lake Borgne. ^ 

" 8011.— 8d line, Sd paragraph under *M{epairs*' for cut read cuts. 

" 8012.— 16th line firom bottom, last word, for inches read feet. 

' ' 8015.— 1st line 8d paragraph omit comma after lower. 

** 8016.— 1st table, 8ih column, for 260 feet read 380 feet, opposite Reserve. 

' * 8016.— Same table, opposite St. Clair 2d column, for 962 miles read 982 miles. 

" 8016 —In 5th column, opposite Hard Times, for 4 to 200 feet read 4 to 20 feet. 

* * 8019.— Under the head * 'In general' ' 4th line, for 0.02 feet read 0.2 feet. 

** S036.— Under Lake Borgne District, Ist line, for 988.6 miles read 968.5 miles. 

*< 80S0.— Bid No. SO, for lOg cents read 15| cents. 

*' 8034.— Bid No. 21, 4th column, for $7,825.00 read $7,825.00, under ** Rescue''. 

'* 8087.— Bid No. 14, Nereaux levee, last column, for $22,296.25 read $12,296.25. 

' ' 8087.— Bid No. 16, St. Louis levee, M and 4th columns for 16.02*cents read 15.2 cents. 

*' 8044 —Bid No. 20, Sugarhouse levee, for 11.96 cents read 14.98 cents. 

" 8044.— Bid No. 28, To wles to Billings, for $2,200.00 read $2,220.00. 



Page a046.— Bid No. tt, 5th oolnnin, for 10.90 cents read 19.99 cento. 

'* a(M8.-ttd No. U, Hope levee, 4tli column, for $1,820.00 read $1,920.00. 
'* 80«9.— Bid No. 90, Boet levee, 4tli column, for •8,484.80 read $8,484.80. 
*< 8051.~Bidl4, last column, for 6226.00 read 6265.00. 
* ' 8068.— lat table bid No. 2, 8d oolnmn, for 9.80 cents read 9.89 cents. 
*' 8008.— l8t table bid No 6, 6tli oolnmn, for $4,649.61 read $4,649.60. 
" 80B8.-2dtablebldNo. 8, 6th column, for 11.07 cents read 11.7 cento. 
' * 8064.— Snd table bid No. 2, laet oolnmn, fbr $4,on.91 read $4,671 .91 . 
" 8M6. Under Vldalia, tonnage of molaases, for 48 tons read 48 tons. 
" 9069.-U]ider "Plaqaemine", value of cargo shipped, 1806, for $1,264,614.00 read 
$1,264,614.00. In same table, value of cargo received and shipped in 1892, for 
$1,800,722.00 read $1,886,722.00. 
** 8060.— Under * New Orleans", value of staves, for $802,880, read $802,880. 
' ' 8061.— The number of steamboaU in local trade below New Orleans in 1894 should be 8 . 
*' 8064.— Omit the sign $ after leTces and readings on 8rd and 4th lines. 
*' 8067.— Last table, for April 20, 1871, read April 19, 1871 . 
** 8068.— 8d paragraph. 8d line firom end, for could read would. 

* * 8069.— 19th line trom bottom, for . of the levees read or the levees . 
* ' 8071 . —Bad of 2d line of note at top of page , for or read of. 

' ' 8071 .—In table of Bougere Crevasse Dec. 6 to 7, 1898, in column of mean depth, section 2 , 

for 49.8 feet read 49.6 feet. 
" 8071.— In table of Morganxa crevasse, area of section No. 10, for 109,869 sq. ft. read 109, 

660 aq. feet. 
' ' 8072.— Section 7 in 1st table, mean depth, for 87.7 feet , read 87 .6 feet . 
<• 807S.— *« 0in2dtable,8doolamn,for 8^00 feet, read 8600 fbet. 
*' 807S.— 1st table»8d oolnmn, Sept. 16-19, read Sept. 16-18. 

* * 8078.— Where days of the month are given under "College Point' ' , for hyphen read and . 
' ' 8073 and 8074.— In tables "Belmont' ' and ' 'Piospect' ' the mean areas should both Include 

section F. 
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ANNUAL REPORT OF THE MISSISSIPPI RIVER COMMISSION FOR THE 
FISCAL TEAR ENDING JUNE SO, 1894, 

Steamer Mississippi, June 29^ 1894. 

General. : The Mississippi River Gommissiou submits as follows its 
annual report for the fiscal year ending June 30, 1894: 

No api>ropriation was made within the last fiscal year of money to be 
expended by or under the direction of or recommendation of the Com- 
niissiou. At the date of the last annual report there remained unal- 
lotted of the appropriation of $2,(565,000 to be expended on the Missis- 
sippi River below Cairo, provided by the act approved March 3, 1893, 
the sum of $206,000, of which $150,000 was held to await the results 
of dredging experiments then in contemplation and hereinafter referred 
to. From this balance the following allotments have been recom- 
mended and made at the dates named: 

September 30, 1893, to Lake Provi<lence Reach $10,000 

November2, 1893, to Plum Point Reach 50,000 

January 6, 1894, to Phim Point Reach 15,000 

March 7, 1894, dredging experiments 10, 000 

85,000 
SURVEYS, MAPS, GAUGES, AND OBSERVATIONS. 

Triangulation. — During the past year this work has been extended to 
a base line near Prairie du Chien, Wis., a distance of 65 miles. The 
whole line now complete from tlie Head of the Passes covers 1,740 miles. 

Topography and hydrography. — During the year 184 square miles of 
topography and 31 square miles of hydrography have been completed 
upon the Upper Mississippi, closing at stone line 132, one mile above 
Keithsburg, 111., the distance covered being 63 miles by the river. 

The party engaged in this work then took up the work determined 
upon by the Commission, from the Head of Passes northward, and 
carried it to Donaldsonville, 175 miles, where it joined the work of 1882. 
This work included a portion of Cubitt's Gap, the Jump, Lake Borgne 
Canal, the city of New Orleans, Lake Ponchartrain from Milneburg to 
Manchac Pass, through the Pass to Lake Maurepas, and along the south 
shore of that lake to Amite lliver, comprising 432 square miles of topog- 
raphy and 89 square miles of hydrography. The topography and 
hydrography now complete extends from the Head of the Passes to 
Keithsburg, 111., a distance by river of 1,515 miles. 

Precise levels. — These are now complete from the outer end of the 
East Jetty at the mouth of the Mississippi to St. Paul, Minn., a distance 
of 1,082 miles. Side lines have been run from Carrollton, La., to 
Biloxi, 87 miles; from Savanna to Lake Michigan, at Chicago, 111., 148 
miles; and St. Paul to Lake Superior, at Duluth, 156 miles; making a 
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total of 2,373 miles. During the past year a duplicate line was run 
from the Head of tlie Passes to the outer end of the East Jetty, a dis- 
tance of 13 miles. Tlie main object of this resurvey was to elicit some 
information bearing upon the question of tbc stability of the laud about 
the mouth of the river. In the report of Assistant Engineer Ockerson, 
appended to the report of the secretary^a number of figures and com- 
I)arisons are given, based upon this survey and i)rior ones, indicating a 
progressive depression of the alluvial delta near the mouth of the 
river. 

Gauijes. — A trip of the steamer Patrol in connection with the topo- 
graphical and hydrographical work done between the Head of Passes 
and Donaldsonville was utilized for the inspection and repair of all 
the gauges under the charge of the Commission between St. Louis and 
the gulf. Each gauge was tested and repaired, gauge bulletin^ put in 
order, and observers' notes examined. 

The daily record of stages at 31 stations on the Mississippi Eiver 
and 2G stations on the principal tributaries (not including the Missouri) 
have been reduced, tabulated, and plotted. The stages for the calen- 
dar year 1893 have been published, and a table of the highest and low- 
est readings has been prepared. 

Discharges. — Discharge observations were taken at 7 stations on 
the main river and 3 tributaries, and the results reduced and tab- 
ulated. Discharge observations at Clarendon, on the White River, 
and Little Rock, on the Arkansas River, were made in May, 1893. 

Maps. — Detailed charts, scale 1 : 20000, Nos. 131 to 13C, inclusive, from 
Quincy, 111., to head of Des Moines Rapids, have been completed. 
Inch: mile maps, Nos. 110 to 115, inclusive, from Grafton, 111., to Greg- 
ory, Mo., have been completed. It was determined at the last meeting of 
the Commission to in'epare and publish a map of the Mississippi River 
from Cairo to St. Paul similar to the map of the Alluvial Valley pub- 
lished several years ago, and the work of its preparation is in process. 
During the year maps have been published as follows: Detail charts, 
1:20000, iTos. 117 to 130, inclusive, from mouth of the Missouri to 
Quincy, 111., and Inch: mile map Xos. 101 to 113, inclusive. 

The published maps issued by the Commission now comprise the 
large wall map of the Alluvial Valley from Cairo to the gulf; the topo- 
graphical map, scale 1 inch to 1 mile, from Hannibal, Mo., to the Head 
of the Passes, in 45 sheets, and tlie topographical and hydrographical 
map, scale 1:20000 from Quincy, 111., to Donaldsonville, La., in 97 
sheets, with 2 index charts. 

Tonnage and traffic. — The attempt has been continued to collect 
reliable data of the transportation carried on upon the river, and 
statistics upon that subject will be found in the report of the secretary. 
One table given shows that since 1888 the average cost of the trans- 
portation of wheat from St. Louis to Liverpool, via New York, has 
exceeded the cost via New Orleans about 50 per cent. 

Furtlier details of the matters herein mentioned will be found in the 
report of First Lieut. Geo. A. Zinn, secretary of the Commission, and 
the reports of his assistant engineers thereto appended. (Appendix 1.) 

FIRST DISTRICT (CAIRO TO FOOT OF ISLAND NO. 40, 220 ^IILES). 

Columbus J Ky.^ 21 miUs below Cairo. — The work of improvement at 
this point consists of five spur dikes of brush and stone, built in 1889 
and 1890, to protect 2,200 feet of bank, in front of the town, which 
threatened to cave. Since the date of last annual report, the founda- 
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tion mattresses of the three lower dikes have been uudermiiied at their 
edges above low water by caving of the unprotected bank between 
them. With this exception the condition of the dikes remains 
unchanged. No repairs are at present deemed necessary. 

Hickman^ Ky.y 36 miles helow Cairo. — The acts of 1886 and 1888 con- 
tain specific appropriations for this locality, amounting together to 
§88,750. The evil to be remedied was the caving of the bank in front 
of the town. Owing to the existence of a projecting point of tough clay 
above the landing, it was possible to accomplish the desired result with 
au unusually small development of work. A continuous revetment, 
about 1,000 feet long, extending downstream from the clay point, was 
placed in October, 1890. It has accomplished its purpose, but it is 
possible that an extension, both in length and width, may be required, 
as the floods have damaged the downstream end and increased the 
depth along the outer edge. 

A survey is now in progress to determine what further extension, if 
any, is required. The repairs so far necessary at the lower end were 
made in 1892, and additional stone ballast was distributed over the 
shore mat at the same time. 

Is'ew Madridy Mo., 71 miles helow Cairo, — The river and harbor act of 
July 13, 1892, contained a special appropriation of $25,000 for the 
improvement of this harbor. The evil to be remedied was the invasion 
of the town from year to year by a caving bank. As the sum a}»pro- 
priated was only 25 per cent of the amount required to protect the 
whole town, and as the length of the" revetment that could be con- 
structed would afford only partial protection wherever placed, it was 
deemed best not to locate the w^ork at the most important j>art of the 
landing, "but to place it at the upstream end with a view of extending 
it downsireani the requisite distance under appropriations to be made 
in the future. This project was executed during the past season and 
900 linear feet of bank revetment was constructed beginning at the 
upper limit of the town at Dry Bayou. The subaqueous mattress was 
250 feet wide and was the first experiment on a large scale of a mattress 
built up of brush fascines. Its cost, which was $27.78 per linear foot 
ot bank protected, is therefore greater than that of similar work d(me 
later in the season in Plum Point Beach. The work is in good condi- 
tion. 

Flum Point Reach^ 147-186 miles helow Cairo, — The works thus far 
uiidertaken in this reach extend over a distance of about 20 miles. They 
consist of bank revetments for the protection of caving banks and of 
dikes and spurs designed to close side channel and to contract the water- 
way where the width of it is excessive. They are all intended to coop- 
erate in confining and directing the channel throughout the limits of 
the reach. The principal works in the. reach are the following, begin- 
ning at the upstream end : 

Darnels Point revetment. — This was constructed in 1889 and 1890, and 
covers about 1 mile of bank at the foot of a caving bend. Its object is 
to maintain a fixed direction of approach at the head of the reach. It 
is in a very exposed position and is liable to attack by the caving of 
the bank at the upstream end and by scour at the outer edge of the 
mattress. Mattress has been destroyed from both causes. A small 
break near the upstream end was repaired in 1891, and extensive repairs 
aloiig the whole length of the revetment were required in 1892. A 
careful examination after the flood of 1893 showed that the subaqueous 
mattress had settled at a number of points and that the shore mats had 
sustained considerable damage. As the work has been so far held with 



2700 REPORT OF THE CHIEF OF ENGINEERS, U. S. ARMY. 

(liflBculty, and as the subaqueous mattress had less width than later 
experience has shown to be necessary in exposed situations, a thorough 
repair of the revetment after the 1893 flood would have required the 
construction of new and wider mattresses and an almost comi>lete 
regrading and repaving of the upper bank. Tlie cost of these repairs 
would have been greater than lor an original revetment of the same 
length on account of the irregular shapes which the breaks had ^iven 
to the bank line. For this reason no repairs were made during the 
<eiKson, it being deemed most advantageous and economical to allow 
the revetment to yield to the attacks upon it and to restore it by new 
work after the original revetment had all been destroyed and the bank 
line had again assumed a uniform shape. At a recent iusi)ection the 
work appears not to have suffered much damage by the moderate stages 
of the past high-water season. 

Ashport Bend revetment — The work was commenced in 1891 at the 
upper limit of caving, and 3,250 linear feet was built that year. Its 
extension down the stream was actively pushed during the season of 
1892, and 8,500 additional feet of bank covered before the season was 
closed by high water in February, 1893. The lower end was in an 
exposed situation, ?ind during the flood of 1893 was undermined for a 
distance of 1,400 feet by a deepening of the river bed at the end of the 
mattress. This deepening amounted to an average of 32 feet, with a 
maximum of 50 feet, giving depths exceeding 100 feet below low water. 
In settling, the mat separated from the shore paving and the latter was 
also destroyed. During the past season the revetment so undermined 
was restored by new mattresses of greater width, and 3,980 additional 
feet of bank was covered before the end of the season in January, 1894. 
This leaves only about 1,340 feet to complete the original project. The 
mattresses used during the season were of the fascine type, and all were 
300 feet wide. 

Gold Dust dikesj dikes in chutes of Elmot and Island 30, Gold Dtist 
Dam. — The closure of the chute behind Elmot Island was included in the 
eailiest project of the commission for the improvement of Plum Point 
Keach. IThe flrst effort was the construction of the Gold Dust dikes, 
connnenced in 1882 at the head of the chute. These dikes caused 
heavy deposits, but did not completely close it. To aid in increasing 
the deposits still further two cross pile dikes were constructed in 1889 
and 1890 across the chutes of Elmot and Island 30, through which 
Gold Dust Chute returns its flow to the main river. These dikes were 
raivsed to extreme high-water level. Both were broken through in 1890 
by accumulated drift and were repaired the same year. Both were 
again breached in 1891 and about one-half of each dike was lost. No 
repairs have since been made, but even in their broken condition the 
dikes have materially checked the current and have caused new depos- 
its above and below them. To hasten the filling of the chute and to 
raitse the deposits to a higher level than the pile dikes themselves 
seemed able to effect, the commission, in 1892, directed the construc- 
tion of a solid dam of brush and stone 16 feet high above low water 
across the main chute behind Elmot Island and at its narrowest 
point. The stone required was stored on the banks during the high 
water of 1892 and the dam w^as constructed in the fall of 1893. As 
completed it consists of asiil mattress 50 feet wide and 2h feet thick, 
extending from bank to bank, and on top of this of enough layers 
of mattresses of like width and thickness to bring the dam to the 
required level. The mattresses in each layer are placed 8 feet far- 
ther upstream than those in the next lower layer. Below the sill 
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mattress is an apron mattress, almost 50 feet wide and 2^ feet thick, 
extending the whole length of the dam. Below this is an auxiliary 
apron mat 25 feet wide and 1 foot in thickness and of sufficient flexi- 
bility to follow any scour that may be produced at its edge by the 
over-fall. The dam is about 3,000 feet long, 13.3 feet or 5 mattresses 
high on the Tennessee side, and 11. G feet or 4 mattresses high at the 
Elmot Bar end. Its least height is 3 feet at the crest of the middle bar. 
As the river was low during the entire period of construction, it was 
possible to l)uild all the mattresses, including the sill and apron mats, 
ill place in the dam. The stone was distributed by means of a double 
track and dump cars operated by hoist engines on the bank. For con- 
venience in handling the stone was distributed over the third and 
fifth mattresses of the dam on the Tennessee end and all of it was distrib- 
uted over the top mattress on the Elmot Bar end. The apron mats 
were also heavily ballasted. The banks at both ends of the dam have 
been protected by brush and stone mattresses for a distance of 100 feet 
above and 300 feet below the center line. In its construction were used 
17,800 cords of brush and pole and 19,000 cubic yards of stone. The 
total contents are 102,082 cubic yards and the total cost $92,777.13. 
Some settling has taken place during the past high-water period, as 
was to be anticipated. At one end near the Tennessee shore it ha« 
settled the full height of the dam and at another point, near the Elmot 
liar, 5 feet. With tliese exceptions the settling is moderately uniform, 
averaging from 2 to 3 feet. Such additional work will be done the 
coming season as may be necessary to restore the dam to its original 
grade. 

Fletchers Bend revetment, — This revetment was commenced in 1884 
and added to at different times until its present length of 16,500 feet 
was reached in 1891. Beginning at the upstream end the revetment 
is continued for a distance of 12,000 feet. Below this the mattresses 
were laid in four detached blocks, with intervals of 300, 400, and 600 
feet between them. The continuous mattress is in good condition, but 
the detached mattresses have been undermined and injured at the ends 
by caving in of the unprotected bank between them. It is proposed to 
cover these intervals and convert the detached blocks into a continuous 
revetment «8 soon as circumstances will permit. The break at the 
u])stream end of the upper piece of detached mattress has been repaired 
witli a mattress 595 feet long and 250 feet wide. 

Plum Point revetment. — This revetment, constructed in 1888, is located 
below^ the mouth of Island 30 Chute, and is 800 feet long. About 12J 
per cent has been lost by undermining at the downstream end. The 
remainder is in good condition. 

Plum Point dikes, — No work has been done on these during the year. 
From present indications the low-water channel of the coming season 
will be close to the ends of the three upper dikes. In that event some 
work niay be necessary to maintain the ends of the dikes, all of which 
have become weakened by age. 

Osceola Bar revetment. — This bar is protected at the upstream end 
by 4,339 feet of revetment, placed in 1893 and 1894, with mattresses 
100 and 150 feet wide, and at the lower end by 5,987 feet of revetment, 
with mattresses 200 feet wide, constructed in 1890 and 1891. The 
upper revetment is protected by an outlying sand bar from a strong 
attack of the current. Both works are in efficient condition, and no 
additional work is at present required. 

Revetment Bullerton Tow head. — The original revetment of the chan^ 
nel face of this tow-head was built m 1882-1884, and was 10^000 feet 
long. 
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For some years after its coiistructiou it was protected from any con- 
siderable attack of the cuiTCiit by an outlying- sand bar. In 1892 this 
bar was washed away^ and the revetment was breached in a number of 
points by the flood of 1893. The mattresses were among the first con- 
structed by the Mississippi River Commission, and had a width of only 
100 feet. Later experience having shown this width to be much tof> 
small, it became necessary to renew the revetment by mattresses of 
greater width and strength than those of the original work. Under 
an allotment for that purpose the work of renewal was commenced last 
season, and 4,018 linear feet of bank at the upstream end of the tow 
head was covered before the close of the season in January, 1894. The 
mattresses were four in number and all 250 feet wide. The first three 
were lespectively 1,243, 1,044, and 1,203 feet in length, and were con- 
structed with the facines normal to the bank. The last mat was 5si 
feet long, and was constructed with the facines parallel to the batik. 
The face of the tow-head in the chute was protected for a distance of 90 
feet by a mattress and shore paving. The work is in good condition, 
and will be further extended the coming season. The cost i>er linear 
foot of bank protected last season was $21.98. 

Results in Plum Point Beach. — The lowest stage reached in the fall of 
1893 was 0.88 above zero on the local gauge. The lowest recorded 
depths were 8 feet at Island 30 crossing and 9 feet at the foot of Gold 
Bust crossing. 

These depths were taken at falling river September 20 and 21, with 
1.3 feet on tlie local gauge. They were subsequently improved as the 
channel became more clearly defined. 

The least depths after the river reached its lowest point were 9 feet 
at Island 30 and about 10 feet at all other points. The extension of 
the Ashi>ort Bend revetment produced a marked improvement in Gold 
Dust crossing. In 1891 the least depth on this crossing was 6 J feet; 
in 1892, 7 J feet, and in 1893, 9 feet, falling river in September, and 10 
feet after the channel had become well defined. The good results here- 
tofore reported have therefore been well maintained. 

Levees Loicer St. Francis Ba^in levee district. — This district begins at 
the liigh ground at Point Pleasant, Mo., and extends from the mouth 
of the St. Francis River a distance by river of 218 miles. Levees have 
been constructed during the seasoniby both the Government and the 
local levee boards in Missouri and Arkansas. The Missouri board, with 
no funds iu hand, has succeeded in constructing 21 miles of complete 
and 7 miles of incomplete levee, aggregating 638,816 cubic yards. The 
work was done by the planters themselves, who, having lost their crop 
by the late overflow of 1893, utilized their force in constructing levees 
along their respective fronts, receiving in payment levee-board certifi- 
cates of indebtedness to be paid for out of the future.revenues of the 
distiict. The levee built by this board is concentrated in two blocks, 
one 8 miles long below Point Pleasant and the other 20 miles long from 
a point 2 miles below Gayoso to a point IJ miles below Cottonwood 
Point. In both blocks there are pieces of incomplete levee and points 
where no work has been done amounting to a total length of 7 miles. 
These gaps are to be closed the coming season and as much more levee 
will be built as the district can pay for out of any funds it may be able 
to borrow. The Arkansas board has constructed 1 ^ miles of levee, con- 
taining 83,000 cubic yards, at the head of the bend of Island 35. A 
much larger amount of work was contemplated and a much larger 
amount would have been done but for the litigation in which the board 
became involved, which compelled a cessation of the work until the cx)n- 
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stitationsdity of the levee-board act could be established. This board 
is negotiating for a considerable loan, and if successful will do a large 
amount of work the coining season. 

Under the allotment of $88,000 for the fiscal year ending June 30, 
1894, the Government has constructed during the year over 4 miles of 
levee in the vicinity of Bear Bayou (153 E.). The allotment for the 
fiscal year ending June 30, 1895, has been placed under contract, and 
v^ill be expended in extending still farther northward the levee c^on- 
structed the past season. The work done by the Government and the 
local districts during the year amounted together to 1,148,000 cubic 
yards. 

Surveys, gauges^ and observations. — The surveys include the usual 
bydrographic survey of Plum Point Reach at low water, and special 
examinations of the revetments at New Madrid, Mo., Daniels Point, 
Ashport Bend, Osceola Bar, and Bullerton Bar ; also observations, when 
practicable, of the shoal crossings in Plum Point Beach. For details 
of tiie operations in the first district see report of Oapt. S. W. Boessler, 
hereto appended. (Appendix 2.) 

SECOND DISTRICT (FOOT OF ISLAND NO. 40 TO MOUTH OF WHITE 
BIVER, 189 MILES). 

Revetment Hopefield Bend^ 225 miles beloto Cairo. — The revetment of 
this bend is intended to cooperate with the local work along the front 
of Memphis. It was commenced in 1882, and, except when revetment 
work was interdicted by Congress, was continuously prosecuted to its 
completion in 1889. Its length is over 3 miles. The upstream third is 
at present protected by a sand bar, and though the shore mattresses 
here have been injured and the mattresses below low water have less 
strength and width than later experience has shown to be necessary, 
no repairs have been made, and none will be needed as long as the bar 
remains. The lower 2 miles of the revetment have been subject to the 
attack of a very rapid current, and such injuries have been caused and 
such repairs made as have been described in previous reports. The 
repairs made up to the date of the last annual report included a com- 
plete renewal of the lower 2 miles of revetment except two pieces, one 
2,000 feet and the other 500 feet long, near the downstream end. Both 
pieces were breached by the water of 189*3, and were repaired last fall 
by new work with mattresses of the fascine type 310 feet wide. The 
work of the season included also an extension of the revetment 500 feet 
farther downstream, to cover the lower side of Hopefield Point, which 
had shown a tendency to cave. The present condition of the work is 
good. 

Memphis Harbor^ 230 miles below Cairo. — A full description of the 
sand bar which obstructs a portion of the public landing is given in 
previous reports. In its present development it covers over a mile of 
the city front below the mouth of the Wolf Eiver and obstructs the 
landing at the elevator and about two-t-hirds of the paved levee. A 
farther growth of the bar down the levee may be anticipated, but with- 
out much increase in width. The boats seeking this port at the next 
low water will probably not all be able to effect a landing, as they have 
done heretofore, close up against the pavement. The evident solution 
of the difficulty for this year, and for several years to come, will be to 
use the requisite number of wharf boats, which, as the bar is now, can 
be easily connected with the paved levee by landing stages of bridges. 
Then, at some future time, when the bar has expanded to its full length 
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and width, tlie wharf boats cau be again dispensed with by extending 
the paving of the levee out to the edge of the bar. 

The river frontage of the city extends from. the month of Wolf River 
to the Kansas City and Memphis Eailroad bridge, and is 13,300 feet 
in length. Of this, 9,500 feet of bank has been protected from caving 
as follows : From the mouth of Wolf River to the foot of Beal street it 
is protected by a continuous revetment, which was commenced in 1878 
and completed in 1887 ; for a distance of 2,100 feet below Beal street it 
is protected by the citizens' dikes, constructed in 1886 and 1887, and 
for a distance of 1,000 feet above the bridge it is protected by a con- 
tinuous revetment, constructed by the bridge company as a protection 
of its shore, pier, and abutment. 

The only part of the city frontage remaining unprotected is that 
included between the citizens' dikes and the bridge revetment, and is 
3,800 feet long. The caving of this bank, formerly slow, has become 
more active during the past year. The commission in its last annual 
report included an estimate of $100,000 to complete the protection of 
the city front. 

Nonconnah Rockj 263 miles below Cairo. — Contract was made during 
the last fiscal year for the removal of this obstruction to the channel 
on the left of Presidents Island. Work was commenced at low water 
in September and continued through October and a part of N'ovember. 
The work presented dififlculties not anticipated by the contractor, and 
but little progress was made. Only 335 cubic yards of the rock have 
been removed, and its height has been reduced only 3.J feet. The work 
will be continued at next low water. 

Helena Harbor^ 306 miles below Cairo. — ^This work remains in the 
condition described in the last annual report of the Commission. It 
consists of a continuous revetment 600 feet long and five spur dikes, 
constructed in 1889 and 1890 to protect 3,000 feet of caving bank in 
front of the town. The lower end of the work is still incomplete, but 
the objects sought seem fairly accomplished, and no further work is 
n contemplation at present. 

LEVEES. 

In the second engineer district are included the lower part of the St. 
Francis Basin, to which allusion has been made in the report of the 
first district, also the Upper Yazoo levee district on the left bank, and 
upper and lower White River levee districts on the right bank. 

Work has been done during the year upon both fronts under con- 
tracts in force at the date of last annual report. 

Upper Yazoo levee disfricty 244 to 365 miles h low Cairo. — This district 
has a river frontage of 120 miles, and contains 110 miles of levee. The 
levees are in a higher state of efficiency than in most other parts of the 
system. They have generally grades 3 or 4 feet above the highest 
recorded water, full crown and section, and banquettes where the height 
makes desirable. All the contracts in force at the date of last annual 
report have been completed. 

They include the enlargement and raising of 10 miles of the existing 
levee and the construction of a new loop 3,000 feet long where the old 
levee was threatened by a caving bank. The work done in the past 
season by the Government was 521,800 cubic yards and by the local 
authorities 269,106 cubic yards. 

Tinder the provisions of the river and harbor act of July 13, 1892, the 
allotment of $100,000 for this district for the fiscal year ending June 
30, 1895, less 10 per cent, has been put under contract and will be 
expended in enlarging the existing levees from Austin, Miss. (289 L.), 
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northward over a distance by levee of 20 miles. The grade here has 
been fixed at 5 feet above the highest recorded water to provide against 
the increased height of water that will be felt in this vicinity when the 
levees in the St. Francis Basin are completed. 

Upper White River levee dktrict {306 to 340 miles below Cairo).— The 
existing levee begins at the foot of Crowleys Ridge, at Helena, Ark. 
(306 11.), and at the date of the last annual report had been extended 
to Yellow Banks Bayou, a distance by levee of 22 miles. During the 
past season the levee has been extended southward 6,500 feet by a new 
levee, and the existing levee for a distance of 8,045 feet above the bayou 
has been raised and enlarged. The levees constructed the past year 
have been raised to a grade 3 J feet above the highest recorded water, 
which in this locality was that of 1890, and were made 5 feet wide on 
top, with side slopes of 1 in 3. 

For the projected work of the coming season the section will be the 
same, but the grade will be raised to 4 feet above the 1890 water. The 
work of the past year was 269,106 cubic yards. None was done by the 
local authorities. 

The allotment of $53,000 for the fiscal year ending June 30, 1895, has 
been put under contract and will be expended in extending the levee 
farther southward a distance of about 4 miles. 

Loicer White River levee dibtrict, 340 to 385 miles below Cairo. — At 
the date of last annual report the levee in this district had been 
developed to a length of 21.5 miles and had been extended northward 
to a point opposite the head of island Xo. 68 (362 E.). During the past 
seasoii the levee has been extended 20,000 feet, or nearly 4 miles, farther 
northward to a point opposite OfiTuts Landing (346 E.), and 7,200 feet 
of existing levee near Laconia Bar has been raised and enlarged. No 
woik has been done by the local authorities except on the private levee 
of the circle. That of the Government was 430,173 cubic yards, of 
which 49,198 was enlargement and 380,975 new levee. 

The allotment of $75,000 for the year ending June 30, 1895, less 10 
per cent, has been put under contract and will be expended in enlarg- 
ing the Big Henrico levee near Henrico Landing (383 R.) to the extent 
of 50,000 cubic yards, and in extending the upper end of the system 
16,700 feet farther northward. 

The projected work for the coming season in the two White River 
districts will reduce the gap between the two levee systems to a length 
of 9f miles. 

Surveys, gaugei, and observations. — The surveys of the year in this 
district include a special examination by soundings of the revetment 
at Hopefield Bend, a survey of Nonconnah Rock, a hydrographic sur- 
vey of the river from Old Town, Ark., to Knowltons, Ark., a distance 
of 40 miles, and a survey of location for a levee to connect the levee sys- 
tems of the upper and lower White River levee districts. All the cross- 
ings and shoal i^laces within the limits of the first and second districts 
were located and sounded by the survey party in September, 1893. 
For details of the operations in the second district, see report of 
Capt. S. W. Roessler, hereto appended. (Appendix 2.) 

THIRD DISTRICT (MOUTH OF WHITE RIVER TO WAURENTON, MISS., 

220 MILES). 

Lake Bolivar front, 417 miles beloto Cairo.— This work, consisting of 
4,250 linear feet of revetment, intended to protect the lake Bolivar levee 
and its site, was constructed in 1889. It has accomplished the purpose 
ENa 94 170 



2706 REPORT OP THE CHIEF OP ENGINEERS, U. S. ARMY. 

for which it was built. During the past season it has been repaired by 
constructiug at the lower end of the work a subaqueous mat 685 feet 
in length at a locality where the riyer currents had undermined the 
outer edge of the revetment previously constructed. MiDor repairs 
were also made to the upper bank revetment, 239 cubic yards of stone 
being expended for the purpose. 

Ashbrooh neek^ 446 miles below Cairo, — As explained in the last 
annual report, the protection of the upstream side of this neck had 
become necessary in order to prevent a cut-off. The work vras begun 
in 1890. Eight thousand nine hundred linear feet of revetment were 
constructed. During the past season 972 cubic yards of stone have 
been added to the upper bank revetment at localities at which insuffi- 
cient stone had been placed during its construction. A small extension 
at the upstream end is proposed during the»coming year. 

Qreenville Harbor y 478 miles below Cairo. — Theobject of this improve- 
ment is tlie protection from caving of the bank in front of the city 
of Greenville. In 1887, 1888, and 1889 there was built along the city 
front a system of spur dikes which afforded immediate relief, but it was 
soon apparent that the caving in the bend above was so rapid that to 
preserve the existing work it was necessary to revet the bend to a 
point where the caving was not active. This work was commenced in 
1891 and continued during £he next season^ 11,050 feet of bank revet- 
ment being constructed. 

During the past fiscal year minor repairs have been made to the 
upper bank revetment where it had been damaged by excessive rains. 
During a recent rise in the river the upper dike at Greenville has been 
severely damaged. 

The continuous revetment immediately above has also settled, the 
subaqueous mat separating from the upper bank revetment. This 
action appears to be extending upstream. 

Repairs will be made at this locality daring low water. The revet- 
ment will also be extended upstream as far as the funds appropriated 
will admit. 

Lalce Providence Meachy 517 to 552 miles below Cairo, — A description 
of the earlier works in this reach will be found in the annual reports 
for 1891 and previous years. The existing project, adopted in 1889, 
contemplates the revetment of caving banks, commencing at Louisiana 
Bend, the head of the reach. Work'was continued in this bend in 1891 
and 1892 and 3^ miles of the bank revetted. 

During the past year work lias been confined to repairs to existing 
work. Five brush and stone dikes were constructed in the rear of the 
revetment across the mouth of Old River and the two built last season 
extended to prevent the undermining of the work by the flow into and 
out of Old Biver during floods. The upper bank revetment below Old 
River was repaired where it had been damaged by a settlement of the 
unstable material on which the riprap had been laid and stone jwlded 
to the mat constructed at the close of last season^s work, which was 
sunk at a high stage of the river when a proper disposition of the stone 
could not be made. 

Delta Point and Vicksburg Harbor^ 599 miks below Cairo. — The hold- 
ing of Delta Point, opposite Yicksburg, has been an essential condition 
of all projects for the improvement of Vicksburg Harbor. Any further 
recession of this point would materially increase the cost and difficidty 
of any plan for the improvement of the harbor. 

The Delta Point revetment, covering 10,700 linear feet of bank, was 
constructed between 1878 and 1884. It has required no repairs for 
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several years, but its permanence has been threatened by a considera- 
ble scour along it^ enter edge. To prevent this undermining action 
1,000 feet of mat, 300 feet wide.has been sunk at the upper end of the 
work during the past season. The revetment above low water, which 
was originally of brush weighted down with stone, has been replaced 
by a riprap of 10 inches of stone wherever the brush has rotted out and 
^e bank become exposed to river currents. 

Tlie plan of the Commissipn for the improvement of Yicksburg Har- 
bor consisted in dredging a canal from the main channel of the river at 
Kleinston to the east ^d of Centennial Lake, and a turning basin in 
front of the city, which were to be of navigable width and depth at the 
lowest stages of the river. To prevent the inflow of silt-bearing cur- 
rents daring higher stages the canal and basin were to be inclosed by 
a dam constructed from the material dredged. Work on this project 
was begun in 1887 and continued as appropriations became available 
to the close of the last fiscal year. 

The river and harbor bill of July 13, 1892, adopted another plan for 
the improvement of Yicksburg Harbor and made an appropriation for 
its execution. This project contemplates the diversion of the Yazoo 
River into Centennial Lake and along the city front. As explained in 
the last annual report this project is incompatible with the one adopted 
by the Commission, and upon the completion of the contract then exist- 
ing dredging in Yicksburg Harbor was suspended. 

Levees J Lotrer Yousoo district. — This district extends from the boundary 
line between Bolivar and Coahoma counties, Miss., to the mouth of the 
Tazoo River. With those of the Upper Yazoo district its levees com- 
plete protection of the Yazoo Basin. The length of its levee line is 
about 190 miles. During the last fiscal year the Government work has 
consisted in raising and enlarging about 27 miles of levee at the upper 
end of the district, the enlargement containing 786,642 cubic yards of 
material. The local authorities have erected during the same period 
877,128 cubic yards, enlarging 17 miles of old levees, and constructing 
loops at .localities where the levee line was threatened with destruction 
from caving banks. 

LeveeSy Upper Tensas district. — This district includes the portion of 
the Tensas Basin, in the State of Arkansas. It extends from the 
Arkansas Biver to the boundary line between the States of Arkansas 
and Louisiana. 

To protect this region from overflow two systems of levees are 
required— >one along the Arkansas Biver, the other along the Missis- 
sippi. The head of the Mississippi levee line is at Amos Bayou, about 
17 miles south of Arkansas Biver, on a ridge which in 1882 was not 
overflowed. The length of the Mississippi line is about 84.8 miles. 
The work of the General Government has heretofore been confined to 
this portion of the district. During the past fiscal year au allotment 
of $[M)0,000 has been expended in closing the crevasses which occurred 
during the flood of 1893 and replacing the weakest of the old State 
levees of standard section. The new levees contain 1,433,218 cubic 
yards. During the same x)eriod 329,000 cubic yards have been placed 
in the levees by local authorities, principally by the Tensas Basin 
levee district of Louisiana, whose land is subject to overflow from the 
breaks in this line. With the allotments for the fiscal years ending 
June 30, 1895, and June 30, 1896, it is anticipated that the levees on the 
Mississippi front will bo brought to standard grade throughout this 
district. 
The local authorities on the Arkansas River have not kept pace with 
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the levee coustruction on the Mississippi RiveF. Numerous crevasses 
occurred in their levee line in 1890, 1892, and 1803. For this reason^ 
as well as on account of the increased flood heights in the Mississippi 
Kiver in recent years, large volumes of water have flowed across the 
Amos Bayou ridge, inundating the country by flanking the levees on 
the Mississippi River. As existing levees are brought to staudard 
grade it becomes of vital importance to prevent this inflow. During 
the past season the local levee boards, assisted by the Tensas Basin 
levee district of Louisiana and the Iron Mountain Railroad, have closed 
all crevasses above Red Fork and enlarged existing levees so that they 
have been able to resist this season a flood which attained a height of 
24.8 feet at Little Rock. 

It is proposed during the fiscal years ending June 30, 1895 and 1896, 
to continue the Arkansas River levees to a point 12 miles below Ked 
Fork, to which they extended in 1882. To compensate for the rise In 
the flood heights of the Mississippi during recent years the Tensas 
Basin levee district has under contract the extension of the Amos 
Bayou levee along the Amos Bayou ridge a distance of 5 miles. 

Levees^ Middle Tensas district. — This levee district is on the ri^ht 
bank of the river and extends from the Louisiana State line to a point 
opposite Warrenton, 10 miles below Vicksburg. The length of its 
levee line is 87 miles. 

During the past fiscal year the General Government has erected 
673,634 cubic yards and the State organizations 1,052,000 cubic yards. 

Surveys and observations.— Fxill surveys have been made during the 
year of all the works of channel improvement in this district and also 
of many levee lines. Discharge observations have been taken at 
Arkansas City and Wilsons Point. 

For detail of operations in the third district ^ee report of Capt. O. 
McD. Townsend, hereto appended. (Appendix 3.) 

FOURTH DISTRICT (WARRENTON, MISS., TO HEAD OF PASSES, 484 MILES). 

Natchez^ Miss.^ and Vidalia^ La., harhors, 700 miles belotc Cairo, — ^At 
a point about 5 miles north of Natchez the river strikes the line of high 
bluffs on the east bank and then makes a long bend to the west, return- 
ing again to the bluffs about a mile and a half above Natchez, It then 
follows the bluffs past Natchez and for some distance below, affording 
deep water and convenient landing places along the water front of 
Natchez and Vidalia, the town opposite. Both places are railroad ter- 
minals and have important river commerce. The distance by river 
around the bend referred to is about 13 miles. The distance across the 
neck is now less than a mile and is still diminishing by the caving of 
the bank above. 

Should the river make a cut-oft* here its length would be shortened 
by 9 or 10 miles, and it is apprehended that the corresponding increase 
in slope and current in the river would result in rapidly cutting away 
on the Vidalia shore and a building out on the opposite side by the 
formation of a sand bank where the Natchez water front now is. 

To effectively prevent this some 3 miles of bank revetment will be 
required above the neck to stx)p the erosion and prevent the gradual 
narrowing of the neck, and a levee is to be built along the axis of the 
neck to prevent the overflow and erosion across the neck and a sudden 
cutting through by the river during a flood. 

Since appropriations have been insufficient to procure necessary plant 
and materials for the large amount of bank revetment required to carry 
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out the complete plan, operations have been confined to the spur levee. 
The final location and project for this work haA^e been approved, but 
construction has not been begun. 

The owner of the site required for the levee refused to allow the 
work to proceed without compensation for the land and consequent 
damages claimed, and demanded a larger sum than was considered 
reasonable in view of the benefit that would result to the property from 
the construction of the Ipvee. Negotiations with the owner having 
failed, application was made to have the land condemned and proceed- 
ings for that purpose were begun and are pending. 

New Orleans Harbor. — Work on this harbqr, under the present proj- 
ect, was commenced in 1883. By the recommendation of a special board 
of engineers, a complete survey of the harbor was made in 1878-'79. 
The proceedings of this board are found in the Report of Chief of Engi- 
neers for 1878, p. 614. 

In 1S81, a Board of Engineer Officers was convened by the Secretary 
of War to prepare project for New Orleans Harbor. The report of this 
Board is contained in the Report of Chief of Engineers for 1882, p. 1359. 
The project therein presented was adopted by the Mississippi River 
Commission, September 17, 1882, with the recommendation in their 
report of December, 1882, that an appropriation be made and work 
commenced, which, for the time, should be confined to Carrollton Bend. 
The estimate for this part of the work was 10,000 linear feet, at $28 per 
foot. All subsequent appropriations have been made for and applied 
to the continuation of work under this project, with such modifications 
as were required by changing conditions, and are hereinafter described. 
This project comprised, as its principal features, the prevention of 
the destruction of the wharves by the removal of the annual iiccumula- 
tion of sediment around and against the piles on which they are 
supported, and also the protection of the banks from the erosion of the 
current. 

The first of these two objects has been undertaken Jby the city of New 
Orleans, and accomplished by directing, as the river falls, powerful 
artificial currents against the mass of deposit left by the previous flood. 
The second of these objects — the protection of the bank from erosion — 
is of much greater magnitude, and of such description as can only be 
advantageously prosecuted by the General Government. Many parts 
of the river bank within the limits of the harbor are subject to such 
caving as is generally characteristic of the shores of the Mississippi 
River. Wherever this action occurs it is sufficiently disastrous, but 
within the limits of a harbor, on whose banks are collected the interests 
of a great city and the appliances for a great commerce, the loss and 
disaster which i t occasions are vastly greater and more far reaching. It 
prevents the permanent construction and maintenance of the necessary 
facilities for receiving and delivering freight; it destroys the levees 
built to protect the city from inundation; it destroys paved streets, 
warehouses, and manufactories, and impairs all riparian values and 
the ease and safety of commerce. 

The project adopted generally described the method of bank revet- 
ment, and recommended its immediate application to such part of the 
harbor bank as was at that time caving most rapidly, as far as the 
appropriation would i)ermit. Accordingly, as above stated, work was 
commenced in 1883 in Carrollton Bend. 

Before the completion of this part of the work, owing to hmited and 
irregular appropriations, caving had encroached to such an extent on 
other imx>ortant parts of the harbor that it became necessary to com- 
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mence work at three other points in the harbor, viz : WestwegOy Groulds- 
boro, and the front of the Third Municipal district. 

All these four detached parts of a general plan are now iu ^ood con- 
dition, and have secured such partial results as to establish the correct- 
ness of the proposed system for the complete improvement of the har- 
bor. But as they are in an unfinished condition there is danger of 
damage to the ends of the work from caving, and the damage to the 
harbor and the city increases and extends. 

Rectification of the Bed and Atchafalaya rivers. — The extraordinary 
difficulties encountered in dealing with this problem have been described 
in prior reports, but the long delay which has taken place in the execu- 
tion of the work and its present condition and necessities justi^ some 
special mention of the subject at this time. The project in course of 
execution contemplates: 

1. The limitation of the discharge capacity of the Atchafalaya by 
sill dams near its head. 

2. The deflection of the low- water discharge of Red River through 
upper Old River, north of Turnbulls Island, and a canal connecting 
upper Old River with the Mississippi River near Carrs Poinjfc — this 
deflection to be accomplished by means of a dam across Red Kiver 
between the head of the Atchafalaya and the head of the upper Old 
River. The expected effect of this improvement, when completed, will 
be to make Red River a direct affluent of the Mississippi at ordinary 
and lower stages, and the Atchafalaya an affluent of the Mississippi at 
the same stages. The beds of both upper and lower Old Rivers will 
thus be subjected to the scouring effect of currents flowing constantly 
in one direction, and at times with a considerable velocity, in the place 
of the alternating and frequently very feeble currents now flowing 
through lower Old River. 

Two of the projected sill dams across the head of the Atchafalaya 
were built in 18i88 and 1889. They have been well maintained and have 
produced the effect expected from them. It was contemplated origi- 
nally to build as many as six such dams across the Atchafalaya, if neces- 
sary, to securely restrict its discharge to a volume equal to the estimated 
high-water discharge of Red River, but no necessity has appeared so 
far for more than the two which are in place. 

The dam across Red River to deflect its flow through upper Old 
River was begun during the season of 1888-'89, and carri^ during that 
season and the following to a point about 3 feet above low water, which 
was as high as it was thought practicable to go with that part of the 
plan in advance of the opening of a channel above Turnbulls Island. 
Early in December, 1890, dredging was begun in upper Old River, and 
continued until it was stopped by high water in February following. 
As soon as the water fell sufliciently the work was resumed, and it was 
continued until results demonstrated that it was impossible of perform- 
ance with the dredging apparatus at the command of the Commission. 

This difiiculty ai'isos from the peculiar character of the material found 
in the bed of upper Old River. It is a soft deposit of extremely fine 
composition, <iiid under the action of a dredge dissolves and forms a 
semifluid mixture which requires for its successful handling machinery 
specially adapted to the work, especially in situations where the dredged 
material is to be deposited upon the land adjacent. It was expected 
that the dredging of upper Old River would be difficult, but was not 
anticipated that the apparatus which had operated with fair success 
in lower Old River would prove so totally unavailable in the channel 
above the island. The thorough trial made^ however, demonstrated 
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tlie fact that nothing but a puinpiBg dreclfi:e will do the work with 
economy and success. 

The total amount of material which roust be removed in order to 
make a good channel from the head of TurnbuUs Island to Carrs Point 
^ill reach several million cubic yards. But it is expected to remove 
only enough of this by dredging to open a comparatively small chan- 
nel between the points named, and to rely upon the scouring power of 
the water turned into that channel by the deflecting dam across Red 
River to accomplish the remaining and principal part of the work. 

Jn the spring of 1892 the owners and officers of the boats engaged 
in trade upon the Atchafalaya, Eed, and Ouachita rivers offered, with 
substantial unanimity, to submit to whatever interruption of commerce 
might ensue if the commission would make an effort to (ypen the chan- 
nel through upper Old River by scour alone, to be produced by raising 
the deflecting dam at once to the full height proposed, which is 10 feet 
above low water. But the Commission was of the opinion that an 
effort to open the upper channel without any aid by dredging was 
unlikely to succeed, and that it was wiser to defer the attempt until a 
dredge suitable for the work could be obtained. 

With this view st-eps were taken to obtain such a dredge, and after 
careful investigation of the subject, plans and specifications were pre- 
pared and contract let. The dredge was received at Red River land- 
ing early in November last, and put at work for purposes of trial before 
acceptance in lower Old River. A number of alterations were found 
necessary, and it was not until the end of January that it was finally 
accepted from the builders. It was then taken to New Orleans and 
laid up for the winter. To attempt the opening of upper Old River 
during the season just past was impossible both on account of the late 
date at which the dredge was ready for use and the want of funds. 

During these years no effort has been spared to keep the channel 
through lower Old River open by all available means, of which the 
chief has been persistent dredging. During the past season these 
efforts were so far successful that navigation was not at any time 
entirely interrupted. It is expected to use the new dredge upon this 
work during the coming low- water season, and it is hoped with more 
effective results than any heretofore attained. 

It will be apparent from the foregoing r^^sum^, that the time has come 
for the final step in the execution of the plan proposed. To take it 
successfully requires that the completion of the deflecting dam and the 
opening of an incipient channel north of TumbuUs Island shall be 
effected simultaneously, or substantially so. To proceed with the work 
without funds in hand sufficient to accomplish with certainty the com- 
pletion of the dam and prqpecute the work of dredging in the upper 
ehanuel with effect after it is once begun, with a surplus sufficient to 
do such additional work as might prove necessary during the following 
low-water season, would be to invite disaster of the most serious char- 
acter. With all precautions that can be taken the degree of success 
which will be attained in the opening of the upper channel in a single 
season is uncertain, depending not only on the effect of scour upon the 
bed of upper Old River, but upon the relative stages of the Red and 
Mississippi during the season, both of which are uncertain. If these 
conditions should be favorable the newly-developed channel might have 
depth sufficient for navigation during the following low- water season 
with little or no assistance by dredging or otherwise, while if they 
should be unfavorable continuous and expensive work might be neces- 
sary to prevent the entire interruption of commerce. 
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It is the judgment of the Commission, therefore, that in-order to pro- 
ceed safely with the next step in the execution of the work proposed, 
and for which preparations are now complete, there ought to be avail- 
able not less than $200,000. The balance unexpended May 31, 1894, 
was $41,401.52. Of this a considerable portion will probably be required 
to maintain navigation through lower Old lliver during the coming low- 
water season. 

LEVEES. 

Under the allotments for the several sublevee districts the work oi 
repairs and renewals has been actively prosecuted. The percentage 
of the total length of the levee system in each district which has been 
replaced or rebuilt by the General Government during the past year, 
and the total percentage to date, are given in the following table : 

Percentage of existimj levee system built this year hy the United States, 

Per cent. 

Lower Tensas lovee district 5 

Atcliafalaya levee district 8. 8 

Lafourche levee district 7. 9 

Pontchartrain levee district 18. 6 

Barataria levee district 7. 3 

Lake Borgne levee district 6. 4 

Percentage of total length of existing levee system, fourth district, Missis- 
sippi River, built by the United States this year 12. 4 

Percentage of length of existing levee system built to date by the United States. 

Per cent. 

Lower Tensas levee district 52 

Atcliafalaya levee district 16. 8 

Lafourche levee district 14. 4 

Pontchartrain levee district 34. 6 

Barataria levee district 12. 8 

Lake Borgne lovee district 10. 2 

Percentage of total length of existing levee system fourth district, Missis- 
sippi River, built by the United States 26.2 

The high water of 1893 exceeded all previous records at points below 
Baton Rouge, and several crevasses occurred in the older embank- 
ments, but all new work withstood the strain. 

Assistance was rendered as usual by the General Government in the 
work of maintaining the levees during the flood, and all crevasses were 
closed except the one at llescue, 874 miles below Cairo on the east bank. 
The damage from this break was serious. 

SURVEYS, GAUGES AND OBSERVATIONS. 

The usual discharge observations were made at ('arroUton, Red River 
Landing, and at Simmesport. At Carrollton and Red River Landing 
independent sets of observations were made on sections about 1 mile 
apart, to check if possible apparent discrepancies which have fre- 
quently been observed in the results heretofore obtained. Si)ecial sur- 
veys and observations were made referring to the possibility of limiting 
the flood height of the lower river, and the surveys in the vicinity of 
Sarpy and Belmont crevasses of 1892 were completed. 

For details of operations in the fourth district see report of Capt. 
John Millis, hereto appended. (Appendix 4.) 
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CONSEQUENTIAL INJURIES BY INCREASED OVERFHOW IN UNPRO- 
TECTED AREAS. 

The progressive extension of tbe^ levees upon the Lower Mississippi 
has given rise to some questions of private right to which the Commis- 
sion desires to call the attention of Congress. 

There are two classes of lands subject to overflow which will not 
receive protection from the levees so far built or projected by the Com- 
mission. One of these consists of the comparatively small areas lying 
between the river and the high land east of it and bounded by the 
irregular contours of the river channel and bliiflfs. These begin imme- 
diately below Cairo on the Kentucky side and extend the entire dis- 
tance to Memphis. Beginning again at Yicksburg they continue to 
Baton Bougc. The river front bordered by them is about 450 miles in 
length. For the purpose of levee protection they would necessarily 
constitute a large number of independent districts, each to be treated 
separately. Some of these are capable of entire protection by levees. 
Others are so small that they can be protected only by complete closure 
witiiout drainage outlets. An area so inclosed could be surface drained 
only by pumping, of which the expense would probably be i^rohibitory 
iu most if not all the situations presented. To leave drainage outlets 
at the foot of such small areas, as is done in the case of the large ones, 
would let in backwater at flood stages, which would cover them com- 
pletely or in large part. 

The other class of unprotected areas includes the lands at the lower 
ends of the large alluvial basins, such as those immediately above the 
mouths of the Yazoo and Bed rivers. The lower ends of these basins 
are of necessity left open for the escape of surface drainage and at flood 
stages the water backs up through those openings to a greater or less 
distance, according to the elevation of the river and slope of the land, 

The legislature of Mississippi, by an act approved February 2, 1894. 
created a new levee district, named the Vicksbiirg levee district, extend- 
ing from a point about 18 miles above Yicksburg to the Louisiana State 
line, distance of about 240 miles by the river. The district is divided 
by the act into four subdivisions, some of which would have to be 
further subdivided in order to protect them from overflow by levees. 
Provision is made by the act for the incorporation of the commissioners 
of the district, but no power of taxation or other means of raising money 
is conferred upon them. 

It is said, and with probable truth, that it is impossible, in the pres- 
ent condition of the overflowed lands in the district to collect any tax 
for their protection. An urgent appeal has been made to the Commis- 
sion by the board of commissioners of the levee district thus created to 
recommend an allotment of money from the appropriations made by 
Congress for the construction of levees in their district, with repre- 
sentations that the effect of the construction of levees elsewhere by the 
United States ui)on the recommendation of the Commission has been 
to increase flood heights along the front of their district and so subject 
the lands embraced within it to greater overflow than formerly occurred. 
This application has been indorsed by a large number of Senators and 
Bepresentatives in Congress for whose wishes and opinion^ the Com- 
mission entertains the highest regard, and to which it is bound to 
accord great weight. 

The commission is also advised of the pendency of a suit in the 
Court of Claims by the owners of a plantation within said district 
claiming damages for injury by overflow, said in the petition to have 
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been caused by levees constructed elsewhere by the United States 
under the recommendation of the Commission, and by the works of 
improvement begun and in progress at the mouth of Ked Biver and 
head of the Atchafalaya. In the copy of the petition in said cause 
furnished to the Commission by the Department of Justice it is alleged 
that the omission of the United States to construct levees along* the 
iront of the lands of the petitioners constituted an adoption of the 
bluff behind the lands for the purposes of a levee and an appropria- 
tion of the petitioners' land for public use. 

The object of the foregoing rexiital of facts is to present in a single 
view a situation which brings up some questions of difficulty and 
importance. It is not to be doubted that the immediate effect of the 
confinement of the flood discharge of the Mississippi by levees is to 
raise the high-water plane. But this increased elevation increases the 
scouring power of the current and may reasonably be exjxected to result 
after a time in an enlargement of the river channel and some conse- 
quent lowering of the flood level beneath the heights immediately fol- 
lowing complete closure. But to what extent such lowering will take 
place and when, are questions not yet answered by experience, and 
upon which opinions differ. 

The evidence is quite clear that the flood line in that part of the 
Mississippi lying below Red River has been raised by the progressive 
extension of the levees above, although not to a height proportional to 
the iiKcreased volume of discharge. The general effect above Red 
River is not so clearly defined, but it is probable that as far up as . 
existing levees are effective to confine overflow they operate at present 
to increase the elevation reached by a flood of given volume, and will 
have that effect in increasing degree as the system approaches com- 
pletion. 

It must be recognized that the result will be to inflict some and per- 
haps great hardships upon the owners of lands in the unprotected areas 
described. Just how great the increase of burden cast upon those 
lands from this cause will be can not now be foreseen. They have 
ahvnys been liable to overflow by the highest floods, and they have 
always escaped overflow in some years. It is probable that this will 
continue to be true in the future as in the past. There may be, how- 
ever, some floods which, unconfined, would not overflow them, but 
which, confined, will overflow them, and the injury in such case would 
doubtless be of that immediate and proximate character which consti- 
tutes recognized ground of legal redress. 

But the subject is one which the Commission does not feel authorized 
to deal. In making recommendations for the expenditure of money 
in the construction of levees it has felt bound to make such applica- 
tion of it as would probably secure the largest aggregate of beneficial 
results. Some of the minor areas mentioned are large and valuable 
enough to warrant the expenditure of the money necessaiy to protect 
them by levees, while others are not. As to the former, the work is 
at present simply deferred to await the completion of other work which 
is considered more important As to the latter, the construction of 
levees by the United States would seem to be an expenditure of money 
merely or mainly for the purpose of repairing a private wrong. This 
the Commission regards as beyond its jurisdiction. 

When a case arises in which such injury has been done it will have 
to be ascertained upon whom the burden of its redress should fall. 
The injury will not be traceable to levees built by the United States any 
more than to those built by the States and local organizations. Neither 
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can it be attribated to tbe levees on any particular or limited portion 
of tbe river. It will be a result of the system as a whole. Manifestly, 
tbe Commission is not a suitable tribunal for the adjudication of such 
rights and equities. And to attempt to remedy such injuries by rec- 
ommending the expenditure of money in the construction of levees 
which would not otherwise be built or worth tbe building would be, 
in the opinion of the Commission, an improper exercise of tbe powers 
conferred upon it by law. 

The subject has been thus fully presented in order that Congress, 
with tbe facts before it, may take such action in respect thereto as shall 
in its wisdom seem best, and with the request that it may receive the 
early attention which its importance merits. 

DREDGING. 

Tbe experimental dredging plant designed for use on tbe bars of the 
Mississippi at extreme low water for the temporary relief of commerce, 
pending the extension of work for the improvement of the channel^ 
which was mentioned in the last report, has been completed. The 
delays incident to the designing and cons^ction of machinery for the 
accomplishing of a kind of work not hitherto attempted on so great a 
scale prevented any trial of it during the last low water. It is now in 
readiness for use, and will be kept in operation during the present 
season as constantly as shall seem desirable either for experimental or 
practical working. Its estimated capacity is from 25,000 to 30,000 
cubic yards per day of twenty-four hours. 

The highest probability of succese in the use of such a machine for 
the purposes here in view is to be found in making it of such propor- 
tions and construction that it can, within the shortest possible time, 
cut a channel through the entire length of a bar so that the current 
can take possession of the new path offered to it and maintain and 
enlarge it by scour before obstructing deposits are formed. The 
experimental dredge which has been built was designed with a view to 
such capacity and mode of operation as will enable it to cut rapidly 
and repeatedly through such bars as are usually found obstructing 
navigation in the Mississippi, and so provide quickly channels to be 
enlarged by following scour. 

While the problem is still to be solved in its practical aspects by the 
test of actual trial, the importance of the end in view and of the 
early realization of results, if the method should prove successful, is 
so great that a second plant to em\)race in its construction all points 
of improvement suggested by the experience gained in the construction 
of the first has been provided for, to be ready for use during the low- 
water season of the coming year. 

Among the appendices will be found a paper by Capt. C. McD. 
Townsend on gauge relations, and a paper by Capt. John Millis on 
crevasses. 

FINANCIAL STATEMENT. 

Appropriation for salaries and expenses Missisnippi River Commission : 

Balance on hand May 31, 1893 $138.26 

Expended Jnne 1, 1883, to May 31, 1894 138.26 

Appropriation for snrvey of Mississippi River : 

Balance on hand May 31, 1893 7.08 

Expended Jnne 1, 1893, to May 31, 1894 7.08 
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Appropriation for improving Mississippi River: 

Balance on hand May 31, 1893 $802,903.26 

Appropriated, act of March 3, 1893 2,665,000.00 

Total 3,467,903.26 

Expended, June 1, 1893, to May 31, 1894 2,797,835.64 

Balance on hand May 31 , 1894 ' 670, 067. 62 

Distributed as follows: — 

Levees 130, 445. 92 

Channel worVs 7, 171. 48 

Harbors and bank protection 204, 155. 44 

Red and Atchafalaya 43,298.79 

Surveys, gauges, and observations 75, 937. 37 

Plant, Mississippi River Commission, and miscellaneous 80, 276. 62 

Unallotted 120,782.00 

Total 670,067.62 

Approximate outstanding liabilities and amounts covered by existing 
contracts 139,413.00 

Estimafc of funds by the Mississippi River Commission for the fiscal year ending June 

• 30y 1896. 

For improving Mississippi River from Head of the Passes to Ihe mouth of 
the Ohio River, including salaries, clerical, office, traveling, and mis- 

cellaneoas expenses of the Mississippi River Commmission $2, 665, 000 

For improving narbors at — 

New Madrid, Mo 75, 000 

Memphis, Tenn 100,000 

Greenville, Miss 200,000 

Natchez, Miss., and Vidalia, La 300,000 

New Orleans, La 300, 000 

For improvement at head of Atchafalaya and mouth of Red River, 
Louisiana 350, 000 

C. B. COMSTOCK, 
CoL of Engrs. and Bvt Brig. Oen., 
President Mississippi River Commission. 
Charles R. Suter, 

Lieut. Col. of Engineers. 
B. M. Harrod. 
R. S. Taylor. 
Henry Flad. 
Amos Stickney, 

Lieut. Col. of Engineers. 
Henry L. Whiting, 
U. 8. Const and Geodetic Survey. 
Brig, Gen. Thomas L. Casey, 

Chief of Engineers, U. S. A. 
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Appendix 1. 

REPORT OF FIRST LIEUT. GEO. A. ZINX, CORPS OF KNtilNEERS. SECRETARY MISSIS- 
SIPPI RIVER COMMISSION. 

General: I have the honor to submit the following report of the operations of 
this office from May 31, 1893, to May 31, 1894. Capt. Carl F. Palfrey, at that time 
in charge, was relieved December 30, 1893, by First Lieut. J. G. Warren. The office 
was transferred to me May 10, 1894, in accordance with paragraph 1, Special Order 
98, Headquarters of the Army, Adjutant-General's Office, Washington, D. C, April 
26,1894. 

The work of the office has been carried on under allotments made by the Commis- 
sion from the appropriation approved Marcli 3, 1893, for improving the Mississippi 
River and from funds remaining from allotments of previous years. These allot- 
. meuts are as foil own: 
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First. " Mississippi River Commission," applicable to salaries of civilian Commia- 
sionersy to expenses of offices of president and secretary, and to expenses of the 
meetings and inspections of the Commission. An allotment of $40^000 was made on 
May 7, 1893. 

Second. "Surveys, gauges, .and observations,*' applicable to the general survey of 
the river, to collection and office reduction of physical data and to general examina- 
tions and computations not confined to any one district. An allotment of $100^000 
for these objects was made May 7, 



MISSISSIPPI RIVER COMMISSION. 

The Commission hold two sessions during the year; one in New York, N. Y., June 
26, 1893, and the other on board tlie steamer Mistissippif October 28 to November 8, 
1893, from St. Louis, Mo., to New Orleans, La. 

At til o date of the last annual report the steamer MiaaUaippi was undergoing repair 
and rebuilding. This work was completed and the boat used for the semiannual 
inspection in October, 1893. After this service she was laid up at Paducah, Ky., 
December 25, 1893, and remained there until May 23, 1894, when she was brought by 
a crow to St. Louis to be gotten ready for the meeting of the Commission set for 
Juno 23. Some minor repairs are still required, and the original design also contem- 
plated a separate boiler for the steam-heating apparatus, for which the steam is at 
present drawn from the main boilers. The iunas on hand are not sufficient to pur- 
chase this boiler. 

SURVEYS, GAUGES, AND OBSERVATIONS. 

The field work under this head comprised secondary tri angulation, precise level- 
ing, topography and hydrography, and gauge inspection. 

Secondary iriangulation and atone lines, — The party under Assistant Engineer A. T. 
Morrow continued the work northward from Dubuque, Iowa, to a base line near 
I*rairic du Chien, Wis., a distance of 65 miles. Three base lines were measured and 
two nightft azimuth work was done at each base. Twenty stone lines wero estab- 
lished and 54 stones located from the triangnlation stations. 

Topography and hydrography, — This work was resumed August 2, 1893, by theparty 
under Assistant Engineer Morrow at stone line 114 near Montrose, and closed Sep- 
tember 30, at stone line 132, 1 mile above Keithsburg, 111., a distance by liver of. 63 
miles. The party completed 184 square miles of topography and 31 square miles of 
hydrography. This party then took up the work from the Head of the Passes and 
carried it northward to Donaldsonville, 175 miles, where it joined the work of 1882. 
This work included a portion of Cubitts Gap, the Jump, Lake Borgne Canal, the city 
of New Orleans, I^ake Ponchartrain, from Milneburg to Manchae Pass, through the 
Pass to Lake Maurepns and along the south shore of Lake Maurepas to Amite 
River, and comprised 432 square miles of topography and 89 square miles of hydrog- 
raphy. The details of this work and of the secondary triangnlation will be found 
in the rejiorts of Assistant Engineers Ockerson and Morrow. 

rrccisc levels. — A level party under W. S. Williams ran a line from the bench 
marks established by AssistantEngineer Jas. A. Paige, January 20, 1893, at the Head 
of the Passes to the light-house at the sea end of the East Jetty and connected 
with the tile and pipe bench marks bet at inter\^als along the South Pass in Feb- 
ruary, 1893, by U. S. Assistant Engineer C. Donovan, with the water gauge at Port 
Eads and the bench marks pertaining to the jetty works. 

Gauge inspection. — On the trip of the Patrol southward from St. Louis, each gauge 
was tested and repaired, gang*) bulletins put in order, and the observer's notes 
examined. Lines of levels wore run to nearest bench marks, and gauges reestablished 
at i)roper elevation. A high-water inspection was made on the trip up, the details 
of which are given in Mr. Ockerson's report, in which will also be found some notes 
on the mean Gulf level at Port Eads and the probable subsidence.of the Mississippi 
delta. 

The field parties are now in the office, reducing and platting their notes. 

Manuscj^pt charts, etc. — Detailed charts, scale 1:10000, 131 to 136, inclusive, from 
Quincy, III., to head of Des Moines Rapids, have been completed. Charts 137 to 141, 
inclusive, extending to Oquawka, 111., nave been projected and outlined. Chart 183, 
Head of Passes to Jump, has been inked. 

Inch : mile maps, 110 to 115, inclusive, from Grafton, 111., to Gregory, Mo., have been 
completed. 

Upper Mississippi Valley map. — The Commission directed, November 7, 1893, that 
a map be prepared and published of the Mississippi River from Cairo to St. Paul 
similar to the Alluvial Valley ma^. This map has been prelected on a scale of 1 
inch to 5 miles from Cairo to Keithsburg, about 450 miles of river, and the details 
covered by the general survey between Cairo and Cap an Gris, 259 miles by river, 
have been reduced, transferred, and inked. 
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Published mop*.— Detail charts, scale 1 : 20000, Nos. 117 to ISO, inclasive, from moath 
of the Missouri to Qnincy, 111., have heen pnhlished. Sheets 131 to 136, inclusive, are 
in the hands of the printer, and satisfactory proofs hare heen received of sheets 131, 
132, and 134. 

Inch : mile maps, Nos. 101 to 113, inclusive, from Cairo, 111., to Hannihal, Mo., have 
heen pnhlished. Sheet 114 is in the hands of the printer. 

Gauges, — The daily record of stages at 31 stations on the Mississippi River and 26 
stations on the principal tributaries, except the Missouri, have been reduced, tabu- 
lated, and platted. The stages for the calendar year 1893 have been published and a 
table of highest and lowent readings has been prepared. 

Discharges. — Discharge observations were taken at 8 stations on the main river 
and 3 tributaries and the results reduced and tabulated. Discharge observations 
at Clarendon, on the White Kiver, and Little Rock, on the Arkansas River, were 
made in May, 1893. 

These result^, with the report of Mr. Kivas Tully, in charge of the computing divi- 
sion, are appended. 

In connection with the ^auge work, it would seem ach^sable to put everything of 
this nature on the Mississippi River under one head. The Mississippi River Commis- 
sion has at present 16 gauges, and there are under charge of Capt. Willard a number 
of other gauges from St. Louis to New Orleans. On the upper river there are still 
others, under charge of Maj. Mackenzie. The records of these gauges are sent to 
this office for publication. The question of gauge inspection will now become one 
of importance because the Patrol will henceforth be occupied on the upper river on 
survey work, and to make these inspections will require either an extra boat or the 
use of the Patrol at considerable expense. If all the gauges on the Mississippi River 
were under control of this office it would more than justify the purchase of a small 
steamboat to take care of them. 

A general summary of the present condition of the general survey which the Com- - 
mission I&as been directed to make will be found in Mr. Ockerson's report. 

The secondary triangulation is complete from the Head of the Passes to Prairie du 
Chien, W^is., 1,740 miles, a portion of it having been done by the U. S. Coast and 
Geodetic Survey prior to the organization of the Commission. 

Tho precise leveling is completed from the outer end of Kast Jetty, South Pass, 
to St. Paul, Minn., 1,982 miles. 

The field work of topography and hydrography has been completed from Head of 
Passes to Keithsburg, 111., 1,515 miles. 
The Alluvial Valley map, from Cairo to the Gulf, has been published. 
The topographical map, scale 1 inch to 1 mile, of the river from Hannibal, Mo., to 
the Head of the Passes, has been published in 45 sheets—Nos. 1 to 32, and 101 to 113, 
inclusive. 

The topographical and hydrographical map, scale 1 : 20000, of the river from 
Quincy, 111., to Donaldsonville, La,, has been published in 97 sheets— Nos. 3 to 69, 
and 100 to 130, inclusive, and index charts Nos. 1 and 2. 



TONNAGE AND TRAFFIC. 

The freight traffic on the Mississippi River between Cairo, 111., and New Orleans, 
La., is carried on by steamboat aud barge lines operating from St. Louis, Mo., Pitts- 
burg, Pa., and Cincinnati, Ohio, for the through and way trade, and from Cairo, 
Memphis, Vicksbur^, and New Orleans for the local trade. 

The volume of freight originating north of Cairo is slightly less for 1893 than for 
the preceding year, due in part possibly to long- continued low water. The item of 
com shows an increase. 

The saving in carrying charges on wheat per bushel, between St. Louis, Mo., and 
Liverpool, via river and New Orleans, as against tho rail route via New York, is shown 
in the tabulated statement below, taken from the published report of the St. Louis 
Merchants' Exchange for 1893: 



Tear. 



1889. 
1890. 
1891. 
1892. 
1893. 




Via New 

York 
(average). 

Cents. 
22.95 
24.97 
21.48 
23.55 
21 
21. 72 
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The coUoction of a<jcurate data rep;arding the actual tons of freight carried on the 
river between Cairo and New Orleans is difficult. Records kept by commercial 
boards are confined to the larger cities, and do not always particularize traffic to and 
from this part of the river, and the shipments between way points are not recorded. 

The appended tabulated statement of traffic is as nearly correct as it is possible to 
make it without the employment of special agencies. Where only partial informa- 
tion could be obtained, estimated figures have been used, which are below rather 
than above the actual quantities : 

Statement of tonnage and traffic on the Mississippi Ificer hctxcecn the mouth of the Ohio 
and yew Orleans, La., for 1S93. 



luitial points. 



St. Loais, Mo 

Pittsburg, Pa 

Cincinnali, Ohio 

Cairo, 111 

Moniphia, Tciin 

Vickeburg, Miss 

New OrlcanB, La 

Way trade and miscellaneous . 



! Total ap- 

Steamcrs. i Barges, proximate 

tonnage. 



85 

1,160 

5 

15 



110.600 

580, 000 

10,000 

6,300 

10, 195 

1,800 

7,786 



Total . 



I 



121 



1,278 



726, 081 



Tons ship- 
ped and 
receive<l. 



564,650 

1, 100, 000 

53,714 

*45,0C0 

139, 40O 

* 21, 000 

♦192,500 

♦ 150, 000 



2^266,264 



' Estimated. 



Financial statements for May, detailed and consolidated statements to May 31, 1894, 
statement of maps issued, list of civilian engineers, and approximate value of plant, 
are appended. 

Very respectfully, your obedient servant, 

Geo. a. Zixx, 
First Lieut,, Corps of Engineers, 
Secretary Mississippi River Commission, 
Gen. C. B. Comstock, U. S. A., 

President Mississippi Hirer Commission, 
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Financial 8tatement8 far the month ending May Slj 1S94, 
SECRETARY'S OFFICE. 



Balance unexpended at end of 
laet fiscal year 

Appropriated and allotto<l dur- 
ing current fiscal jear 

Gained by tranafer during cur- 
rent fiacal vear. 



Lo8t by transfer dnringcurrent 
flsciil vear 



Total available 

Expended during current fiscal 
year 

Reiiinde<l during current fiscal 
year . 



Missis- 
sippi 
River 
Commis- 
sion, act 
Oct, 2, 
188S. 



$138.26 



Survey 1 x{?P^^i'°^i' I™P™^i»g I Improving 
of Missis-l ril?!i i.Vi Missis-sippi Mississippi 



138. 26 
138. 26 



oi'«,^« i River :8ur- 

R "-'act ™>-i 

iQwa ' 1 and obser- 
"^- vations. 



$7.06 $24,689.92 
' 100,000.00 



. 08 124, 689. 92 



River :Mi8-l River: re 
sisaippi building 
River Com- 1 steamer 
Mississippi. 



I 



$7, 407. 21 
40, 000. 00 



$23, 602. 66 



10.0 00.00 _ 
37,407.21 I 33,092.86 



7.08 66, 16.x 27 ' 28,271.84 

i I 



33. 692. 74 



Total. 



$55, 935. 33 

140,000.00 

10, 000. 00 

10, 000. 00 
195, 935. 33 

128, 273. 19 



Total disposed of 

Balance unexpended 

In treasury — 

On hand - 

Overdrawn — 

Balance as above 

Outstanding liabilities (esti- 
mated) 

Amounts covered by existing 

contracts 

Total liabilities 

Balance available 



138.26 



7.08 1 



_66, 163^27 
58. 526. 65 



28, 271._84 

"9,135.37 

56, 577: 27" i 77995. 97 
1. 949. 38 1, 139. 40 



,692.74 
.12 



58, 526. 65 | 9, 135. 37 



3,700.00 I 3,050.00 

i 



.12 

7.12 

.12 



J28. 273^9 
67, 662. li 



64, 573. 24 
3,088.90 



07. 662. 14 



6, 750. 12 



3,700.00 I 



I 



_3^0^0. 00^ 
6, 085. 37 



WORKS ABOVE CAIRO, ACT JULY 5, 1884. 

Balance unexpended at end of last fiscal year $8, 600. 00 

July 1, 1894. outstanding llabUities 39.00 

July 1, 1894, balance available 8,561.00 

FIRST AND SECOND DISTRICTS. 



1 


Plum Point 
Reach. 


Plant, first 

and second 

districts. 


Hickman, 
Ky. 


New 

Madrid, 

Mo. 

$18. 61 


Improving 
harbor at 

New Mad- 
rid, Mo. 


Preserva- 
tion of 
works. 


Balance unexpended at end ot last 

fiscal year $33,111.75 $10,014.61 

Appropriated and aUotted during 

cnrren 1 fiscal vear 305. 000 00 1 70- nnn 00 


$41, 797. 85 


$18,429.27 


$7,725.71 


Gained by transfer during current 

fiscalyear *25.000,21 

Lost by transfer during current 

fiscal vear - - 


1.00 






.08 










Total available 

Sxpended during current fiscal year 
Befunded during current fiscalyear 














363,111.96 


189, 015. 51 1 41, 797. 85 


18.61 


18, 429. 35 


7, 725. 71 


"362,494.57 


168, 980. 13 






18, 428. 95 


3,959.45 











1 








Total disposed of 


362, 494. 57 
617.39 


168,980.13 1 




18, 428. 95 


3.959.45 


Balance unexpended 


20, 035. 38 


41,797.85 


"""ia.6r 


.40 


~3, 766. 26 


Tn trAAnnry . ..-. 




19 000 00 


1 


5,000.00 


On hand 


617. 39 


1, 035. 38 9, 954. 68 


18.61 


.40 


Overdrawn 


1, 233. 74 






1 








Balance as above .' 


617.39 
617.39 


20,035.38 1 41,797.85 


18.61 


.40 


3. 766. 26 


Outstanding liabilities 


18. 000. 00 




18. eT 


.40 


500.00 




















Total liabilities 


617.39 


18,000.00 


18.61 1 .40 


500.00 


Balance available 





2, 035. 38 ; 41, 797. 85 


1 


3, 266. 26 











* 21 cents refunded May — , 1894, on account of overpayment. 
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Financial etatemeAia for the month ending J/ay 5i, 15W— Cantiuoed. 



FIRST AND SECOND DISTRICTS— Continued. 



Survoj-s* 
ganges, and 
observa- 
tions. 



Balance unexpended at end of last 

fiscal year 

Appropriated and allotted dttring 

current fiscal year 

Gained by transfer during current 

liacalyoar 

Lost by transfer during current 

fittoal'year 



Total available . 



Expended during current fiscal 

year 

Befunded daring current fiscal 



year. 



$368.26 
8,000.00 



8,368.26 



7, 079. 17 



Dredging 
experi- 
ments. 



$40,257.C6 

50,000.00 

1.98 



Hopefield 
Bend. 



Improving 

harbor at 

Memphis, 

Tenn. 



184.67 
100,000.00 



$25,000.00 $5,952.25 , $1, 4»6. 10 



25. 000. 00 



90,250.04 I 75,C84.67 



74,h65.61 75,021.72 



25. 000. CO 



24,999.58 



Kemoval 
:N'oncon- ' Helera, 
nah Ark. 

Rock. 



6.952.25) 1.496.10 



798.98 



Total disposed of 

Balance unexpended. 



7,079.17 74,665.61 



1,289.00 



la treasnry. 
On hand — 
Overdrawn . 



3,000.00 



Balance as above . 



1, 289. 09 



Outstanding liabilities 

Covered by exiating contracts. 



600.00 



Total liabilities .. 
Balance available. 



800.00 



15. 593. 43 



10,000.00 
5,593.43 



75,021.72 



24,099.58 



798.08 |. 



62.95 



.42 



5,153.27 1,496.10 



62.95 



.42 



5, 153. 27 



15.593.43 



3, 000. 00 { 



62.95 I 



.42 



5. 153. 27 



.42 



6, 153. 27 



3,000.00 I 



62.95 < 



.42 



5,153.27 



489. 09 I 12, 593. 43 



600.00 
996.10 



1,496.10 



1, 496. 10 



Balance unexpended at end of last 

fiscal 3'ear 

Appropriated and allotted during 

current fiscal year 

Gained by transfer during current 

fi.9cal year 

Lost by transfer during current 

fiscal year 



Total available 

Expended during current fiscal 
year 

Refunded during current fiscal 
year 



Total disposed of 

Balance nnexi>endod 



In trwiaury . 

On hand 

Overdrawn . 



Balance as above 

Outstanding liabilities 

Covered by existing contracts . 



Total liabilities 

Balance available 



Upper 

Yusoo 

levee 

district. 



Upper 
White 
River 
levee 
district. 



I 
$5,060.67 -$26,661.04 $8,108.02 

100.000.00 ! 53,000.00 75,000.00 



Lower 
White 
River 
levee 
district. 



I 



106,060.67 



04,449.19 



04,449.19 



10. 611. 48 



10. 000. 00 
C11.48 



10.611.48 



1,500.0() 



1.500.00 



I 



I 



79, 661. 94 



33,108.02 88,000.00 



70.025.04 



8,736.00 7,451.03 



Lower St. 
Francia 

levee 
district. 



$88, 000. 03 



1 

70. 025. 04 73, 666. 99 i 73, 30a 07 

I 



75, 656. 99 73, 300. 07 



3,000.00 :o,ooo.oo 

5.736.90 1 

2,548.07 



14. 689. 93 



JO. o;;o. 00 

4, 699. 93 



3, 736. 90 I 7. 451. 03 | 14, 699. 93 
J, 000. 00^1 



1.000.00 



500. 00 
.| 6.665.00 



1, 000. 00 1, 000. 00 7, 165. 00 



9.111.48 7,736.90 ! 6,451.03 I 7,534.93 



Examina- 
tions, sur- 
veys, and 
contin- 
gencies. 



$218.00 



218.00 



218. 00 



218.00 



Total. 



$224,086.67 
958, 218. 00 
25,003.27 
25.006.60 



1,182,307.94 



1,050,977.46 



1,050,977.45 



131,330.49 



102,343.17 
34, 480. 04 
6, 493. 62 



131, 330. 49 



26,999.77 
11, 818. 27 



38.818.04 



92, 512. 45 
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JPinancial Btatemeuia for the month ending May 31, 1894 — Continued. 
THIRD DISTRICT. 



Balance unexpended at 
end of last fi»cal year. . . 

Appropriated and allotted 
during current fiscal 
year 

Gained by transfer during 
current fiscal vear 

LoAt by tnuisler dnrinf{ 
current fiscal year 



Total available. 



£xpended during current 
fi»calyeair 

Refunded clnring current 
fiscal year 



Total disposed of . . . . 
Balance unexpended . 



In treasury 
(hi hand... 
Overdrawn 



Balance as above 



Outstanding liabilities . . . 
Amounts covered by ex- 
isting contracts 



Totalliabilities.... 
Balance available . 



! Surveys, 



^X !..?'"•.. '^I^X^LowerTj fP^'. 



I*rovi 



Tensas 



Middle 
Tensas 



Yicks- 



Sci *^«Jdls. andobl . zoo levee ! ,//eo di,- lev^clfs- ^'"'•fr 



Reach. 



$8,837.45 
10,000.00 



18,837.45 



12, 283. 36 



trict. 1 serva- I district, r trict < trict 
I tions. I 1 ^^*^^- I "**'''• 



Miss. 



$4,434.18 1256. CO $19,721.91 $4, 148. 46 $12, 833. 43 $G. 039. G2 



12, 000. 00 150, 000. 00' 303, 000. 00 100, 000. 00' . 



I 



5, COO. 00 . 



•| 



5, 000. 00 . 



4,434.18 12,256.30j 169.721.91 



299,148.46, 117.833.43 G. 030. 62 



4. 434. 18 



12, 283. 36 4, 434. 18 



6, 554. 09 . 



6,554.09. 



6»55l,09 



931.33. 



G,0C5.47| 156.037.14 



6,965.47 156,937.14 



5,290.83, 12,784.77 



5, 000. 00' 



290.831 12,784.77 



5,290.83, 12.784.77 



800. oo; 

i 



600.00 



285,971.14 116,665.02 5,031.55 



285.971.14 116.665.02 5.0.31.55 
13, 17L32 i7i68~4T ToS.l)? 



10,000.00 1. 

3,177.32 1,168.41. 



ll)8. 07 



13, 177. 32 1. 168. 41 



1, 003. 00 



600.00 



108.07 

1.10 

100. L7 



931. 33, 



800.0C>| OOU.OOJ 1,000.00 600.00 



108. 07 



5,622.76 4,490.83, 12.184.77 



Balance unexpended atend 
of last flscal 3'ear 

Appropnated and allotted 
during current fiscal 
year 

Gained by transfer during 
current fiscal year 

Lost b3' transfer during 
current fiscal year 



Lake 
Bolivar 
front. 



brook 
Keck. 



Improv- I Improv- 
ing liar- ■ ing har- 
bor at ' hor at 
Vicks- I Green- 
bnrg, ! ville. 
Miss. . Miss. 



#2,622.86 



$22. 37 $42, 483. 01 $5,241.54 



15,000.00^ [ I I$113,000.00$100,000.00j POJ.OOO.CO 

! 5,000.00 

! 5,000. CO 



Total available 

Expended dniing current 
fiscal year 

Refunded during current 
fiscal 



1 year. 

Total disposed of ... 

Balance unexpended . 



In treasury . 

Onluiod 

Overdrawn. - 



17. 622. 80 



22.37 42,483.01 5.241.54 



17, 518. 42 



Plant. 



Stone. 



Totals. 



. $106,041.07 



113,000.00' 100,000.00 00i},641.07 



17, 518. 42 



104.38 



22.37 31,429.27 2.991.88 82,640.95! 42,824. 19; 766. 614.94 

i i 



22. 37 31, 429. 27 2, 091 . 88 82. 640. 95 42, 824. 19 766, 6 N . 94 



11.053.74 2,249.66 30,359.05 57,175.81 140,020.13 



104.381. 



Balance as above • 

Ontstanding liabilities I 

Amounts coverwl by ex- 
isting contracts 



104. 38|. 

7.31 r 

97. 07i . 



11.053.74 



11,053.71 



40.000.00 80,000.00 la.'j, 000. 00 

2, 249. 66 ! :i 7 , 40 1 . 27 

I 9,640.i)5, 22,824.19 32,465.14 



Totalliabilities ... 
Balance ai-ailable . 



104.38 . 



2. 249. 66 30.359.05 57,175.81 140.026. IJ 
5.01)0.00 



8.008.41 

76.16 21,200.00 57,175.81 79.5S7.34 



76.10 26,200.00 57.175.81 87. 59,5. 75 
52.4;tU.38 



11. 053. 741 2. 173. 50 4, 15'J. 05 

I 
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Financial slatements for the ^nonth ending May Slj 1894— Continued 
FOURTH DISTRICT. 



Biilnnco unoxponded at oncl 

of last fiscal year 

A]>propriated and allotted 

diirini^ current fiscal year. 
Gained by transfer during 

curre.nt fiscal year 

• L()8t by tranaferdurinscur- 

reut'fiscal year 



Total available 

Expended during current 
fiscal year 

Refunded during current 
fiscal year 






I 



I 



L«ke 



, Lafourche Pontchar- ; Barataria i jjorcne 
I laya levte levee dis- ! train levee levee dis- ,' levee dis- 



trict. 



district. 



trict. 



$126. 17 



$12, 626. 48 i $25, 344. 19 , $2, 696. 12 • $7, 551. 72 

I : j I 

132.000.00 152,000.00 ' 00,000.00 150.000.00 60.000.00 



trict. 

$118.56 
50. 000. 00 



144, 626. 48 | 177, 344. 19 92, 698. 12 I 157, 551. 72 . 6C, 126. 17 , 5:). lia 56 



123,405.60 



162,717.58 ; 181,125.62 



:I5.'5, 269. 69 ^47. 771. 19 I || 42, 359. 58 

I i 



Total disposed ef 

Balance unexpended.. 
In trea8ur^' .. .. ........... 


123, 405. 60 1 162, 717. 58 1 81, 125. 52 j 155, 269. 69 47, 771. 19 1 42, 359. 58 


21,220.88 1 14,626.61 j 11,572.60 | 2,282.03 | 12,354.98 


7, 758. 98 


yii. «7fl 70 1 90 000 no 


1 


#4, 915. 40 
7. i.'^Q. RH 




On hand ! 


ii 572.60 1 2.282.03 


7, 758. 98 


Overdrawn 


3,655.82 1 5,373.39 








i 




Balance aB above 


21. 220. 88 1 14, 626. 61 | 11. 572. 60 1 2. 282. 03 | 12, 354. 98 


7.758.98 


Outstanding liabilities 

Amounts covered by exist- 
ing contracts 


733. 11 161. 22 1 80. 21 120. 47 34. 67 


20.67 
8,066.45 




! 


1 


3, 093. 12 


Total liabilities 


733.11 1 161.22 


80.21 1 120.47 34.67 


Balance available 


20,487.77 


14.465.39 


11, 492. 39 , 2, 161. 56 


12.320.311 4,G65.W 



Red and 

Atchafa- 

laya rivers. 



Balance unexpended at end 
of last fiscal year 

Appropriated and allotted 
during current fiscal year. 

Gained by transfer daring 
current fiscal year 

Lost by transfer during cur- 
rent fiscal year 



Total available . 



Expended during current 
fiscal year 

Refunded during current 
fiscal year 



Total disposed of 

Balance unexpended. 



In treasury . 

On hand 

Overdrawn . 



Balance as above.. 



$57, 662. 60 



67, 662. 60 



57, 662. 60 



Surveys, 
gauges, 
and obser- 
vations. 



In.p^v.n.J^?:^?^/'"?^;'--^ 



Mississippi 
River. 



$5, 655. 96 $111, 983. 80 
12,000.00 646,000.00 



lava and 

Red rivers, 

La. 



and Vida- 

Ua, Miss. 

and La. 



$80, 000. 00 



Total. 



$78,121.29 I $270,105.09 
i 646,000.00 



.1. 



17, 865. 96 j 757, 983. 80 ) 80, 000. 00 78. 121. 29 



7, 025. 16 



57, 662. 60 j 7, 025. 16 



Outstanding Uabilities. . . 
AmonntH covered by exist- | 
ing contracts 



Total liabilities... 
Balance available. 



10, 830. 80 



9,000.00 
1,830.80 



10, 830. 80 



36.74 



36.74 



10, 704. 06 



677,336.92 ! 36,701.21 



400.10 



677, 336. 92 , 36, 701. 21 



400.10 



80, 646. 88 43, 298. 79 1 H, 721. 19 



58, 792. 10 < 
30,883.99 ! 
9,029.21 : 



40,000.00 
3,298.79 



75, 000. 00 
2, 721. 19 



80,646.88! 43,298.79, 77,721.19 



1, 193. 09 I 
3, 066. 45 ; 



1.897.27 



53.29 



4,259.54 1,897.27 



53.29 



76,387.34 i 41,401.52 | 77,667.90 



916, 105. 09 



714, 438. 23 



714. 438. 23 



201, 666. 86 



173, 792. 10 
36,903.97 
9.029.21 



201,666 86 



8, 143. 65 
3,066.45 



6,210.10 



195,466.76 



*$123. 30. t$I37. 70. t $161. 10. § $84. 60. ii $175. 05, Treasury settlements 



r--t^* 
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Detailed statement, March S, IS'Sl, to May ;?/, 1S94 {current allotments). 



fi^n^r!b^ll:;il.'^otnlavail-i ^^^_,^, Total 

allotments, i service. ">^^»^- I * balaucoa. 



3.644.821. 
507. 
843. 
000. 
000. 



85,1 
1, 



I 



Prt>te(.-tion Dear Cairo ' ^0,000.00 | 

Total aboveCairo I 50,000.00 ' 



FIBST AKD SECOND DISTRICTS. 

Plaiu Point Reach 

i*laiit, first and second districts 

Uickman, Ky 

»wMadridi,Mo 

Improving harboratNewMadrid,Mo 

Preservation of works, first and sec- 
ond districts 

Sarvtija, gauges, and observations . . 

Dredging experiments 

Hoi>efield IJend 

Impruvingbarbor, Memphis, Tenn . . 

Ikemoval of Nouconnah Bock 

Helena. Ark 

T ' pper Tacoo levee district 

Upper White River levee district. . . 

Low*-r White River levee district. .. 

Ixiwer St. Francis levee district 

Examinations, surveys, and contin- 
gencies 



150, 000. 00 I $41 , 400. 00 $8, 600. 00 



r>0, 000. 00 I 41, 400. 01) 8, 600. 00 



18 ,$304,515.50 



20,680.42 I 

o:j 

00 I 

78 

00 

00 

83 



100, 

173, 
25, 



66, 
204, 
103, 
150, 



479. 
000. 
431. 
000. 
000. 
106. 
548. 
790. 
000. 
000. 



5,017.40 
3,288.83 



3, 187. 47 



10, 393. 17 



218.00 I. 



4, 009. 336. 68 

374, 524. 75 

8L>, 132. 00 

1,000.00 

25, 000. 00 

23, 867. 89 

28, 479. 03 
100, 000. 00 
173.431.78 

25.000.00 
6. 000. 00 

76. 500. 00 
2U4. 548. 65 
103, 790. 39 
150, 000. 00 

88,000.00 

218.00 



'4,008,719.29 
»3W,4«9.37 , 
47,3:M.15 
981.39 
'24,999.60 ! 

20, 101. 63 

27, 189. W 
* 84. 406. 67 
173, 368. 83 

24. 999. 58 
846.73 

75, 003. 90 
193,937.17 

95. 053. 49 
142, 548. 97 

73, 300. 07 



617. 39 

20, O:^). 38 

41,797.85 

18.61 

.40 

3. 766. 26 
1, 289. 09 

15, 593. 43 

62.95 

.42 

5. 163. 27 
1.496.10 

10,611.48 
8, 736. 90 
7,451.03 

14,699.93* 



218. 00 



Total ' 5,092,426.80 I 386,402.37 5,478,829.17 5,347,498.68 131,330.49 



THIBS DISTRICT. 



I 



Lake Providence Reach ' 2,085.876.34 



Yickaburg, Idiss 

L I ke Bolivar Pront 

Ashbrook Xeck 

Plant, third district 

Surveys, gauges, and observations. . 

Lower Yazoe levee district 

Vpper Tensas levee district 

Middle Tensas levee district 

Improving harbor, V ieksbnrg. M iss . 
Improving harbor, Greenville, Miss. 

Plant 

Stone 



Total 

TOUBTH DISTRICT. 



Lower Tensas levee district 

Atchafalaya levee district 

Lafourche levee district 

Barataria levee district 

Pontchartrain levee district 

Lake Borgne levee district 

Reil and Atchafalaya rivers 

Surveys, gauges, and observations. . . 
Improving Atchafalaya and Red 

nvers, Louisiana 

Improving harbor, Natchex and 

Vidalia 



366, 968. 70 
21. 000. 00 
317,000.00 I 
231,331.17 I 
34,1.38.90 ; 
354.001.01 : 
808, 854. 12 { 
215,277.47 
80. 000. 00 ! 
100. 000. 00 < 
113,000.00 I 
100, 000. 00 



255, 046. 06 
2, 662. 27 



40, 003. 87 
17,095.64 



5.527.537.71 I 323,808.64 



1 



Total 

Mississippi River Cemmission 

Sorvevs. gauges, and observations. . . 
Rebuilding steamer Mississippi 



282,000.00 
307,000.00 
180,000.00 
120,000.00 
300, 000. 00 
100, 000. 00 
657,500.00 
87,12L89 

80,000.00 

80,000.00 



2,143,621.89 



105, 000. 00 
298, 345. 33 
35,000.00 



Total Secretary's office 438,345.33 

Unallotted [ 120,782.00 



Grand total 13,372,713.73 



3,240,023.30 
360, 630. 97 

21, 000. 00 
366, 003. 87 
248, 426. 71 

34, 138. 90 
854, 091. 01 
608. 854. 12 
215, 277. 47 

80, 000. 00 
100, 000. 00 
113, 000. 00 
100, 000. 00 



t, 234. 360. 21 

369, 522. 90 

20, 895. 62 

366, 003. 87 

248, 426. 71 

28. 848. 07 

341, 306. 24 

i}05, 676. 80 

214, 100. 06 

68,046.26 

97, 750. 34 

82, 640. 05 

42. 824. 10 



I 



6, 554. 00 
108. 07 
104.38 



5,200.83 
12, 784. 77 
13,177.32 

1. 168. 41 
11, 053. 74 

2, 249. 66 
30,359.05 
57, 175. 81 



5,851,346.85 | 5,711,320.22 |140,026.13 



282.000.00 
307.000.00 
180, 000. 00 
120, 000. 00 
800, 000. 00 
100, 000. 00 
657, 500. 00 
37, 121. 80 

80,000.00 

80.000.00 I 



•260,770.12 

202. 373. 30 

•168,427.40 

M07.645.02 

•297,717.97 

•02, 241. 02 

657. 500. 00 

26, 201. 00 



21, 220. 88 
14, 626. 61 
11, 572. 60 
12,354.98 
2, 282. 03 
7, 758. 08 



10. 880. 80 



36,701.21 43,208.70 
2.278.81 i 77,72L10 



I 2,143,621.80 I 1,941.955.03 |2U1, 666.86 

'0 95,864.^ I 9,135.37 

>< 239, 818. 68 58,526.65 

34, 999. 88 I . 12 



105, 000. 00 

208, 345. 33 

35,000.00 



438, Zib. 33 < 370, 683. 10 | 67. 662. 14 
120, 782. 00 ; 1 20, 782. 00 



710,211.01 ,14,082,924.74 13,412,857.12 ,670, 087. 



(21 cents refunded May, 1804. 

*$1 refunded J anuary 8, 1864. 

<8cent4 refunded January 8, 1804. 

'$1.98 refunded January 17, 1804. 

•Includes $123.30 disbursed by Treasury settle- 
ment. 

•Includes $137.70 disbursed by Treasury settle- 
ment. 

'Includes $84.60 disbursed by Treasury settle- 
men L 



•Includes $161.10 disbursed by Treasur>' settle' 
ment. 

* Includes $175.05 disbursed by Treasury settle- 
ment. 

!• Includes $4.03 disbursed by Treasury settle- 
ment No. 7130. 

"InclnileH $61.55 disbursed by Treasury settle- 
ment No. 7977. 
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Consolidated statement of all approprialions expended under the Miaaiasippi Hirer Com- 

miaaionf May Sly 1894. 

Act of— 

Juno 28, 1879 $175,000.00 

Juno 16, 1880 150,000.00 

March 3, 1881.... 1,000,000.00 

Mapcli3, 1881 150.000.00 

Aagu»t2, 1882 4,123,000,00 

Aiiffust?, 1882 150.000.00 

March 3, 1883 150,000.00 

January 19, 1884 l.OOOJOOO.OO 

July 5, 1884 75,000.00 

July 5, 1884, less $5,000 transferred to snag-boat service 2, 005, 000. 00 

July 7, 1881 ', 75,000.40 

August 5, 1886, less $5,942.60 for expenses office Chief of Engineers 1, 994, 057. 40 

August 5, 1886, less $47. 30 for expenses office Chief of Engineers 29, 952. 70 

August 1 1, 1888, less 4,859 for expenses office Chief of Engineers 2, 840, 141. 00 

August 11, 18*8 75,003.00 

October 2, 1888 35,000.00 

October 19, 1888, less $4,214.39 reverted to the Treasury 20. 785. 61 

September 10, 1890 3,200,000.00 

September 30, 1890 .•i,625.00 

March 3, 1891 1,000,000.00 

July 13. 1892 2,470,003.00 

March 3, 1893 2, 665, 000. OJ 

Total specific appropriations 23,448,561.71 

Balances from former appropriations applied to works below Cairo under 

- act of August 2, 1882, Jess $123.42, reverted to Treasury $272, 504. 96 

Same for works above Cairo, under act of July 5, 1884 22, 632. 53 

Total balances 295,137.40 

Total available 23,743,699.20 

Expended : 

Plum Point Reach 4,120,547.98 

Memphis Harbor and Beach 1,286,087.67 

Lake Providence 3,247,058.51 

Red and Atchafalaya 823,418.61 

Surveys, gauges, and observations .•. 1 , 097, 566. 05 

Mississippi River Commission 366,980.45 

Levees 7,646,716.56 

Other works '4,485,255.75 

23,073,631.58 

Balance May 31, 1894 670,067.62 

23,743,609.2 



Statement of charts issued from May 31, 1893, to May 31, 1894. 



Description. 


Free. 


Sold. 


Total. 


Alluvial valley below Cairo 


180 
251 
354 


284 


Scale 1 :20, 000 


2,086 


Scale inch:mi1e...^rT , ..... r .,.. ....^.r 


1,169 






Total 


3,354 i 


785 


4,139 


Proceeds deposited with the Assistant Treasurer of the United States at 
St. Louis, Mo 1 









$78.90 












List of civilian engineers employed on works under the Mississippi River Commission in 
charac of First Lieut, George A. Zinn, Cotpa of Engineers, from May 31, 1893, to May 
31, 1894. 



Name aud residence. 



J. A. Ockerson, St. Louis, Mo. 

A. T. Morrow. Rockford, 111 . . 

Kivas Tully, St. Lonis, Mo.... 

C- W. Chirk. St. Louis, Mo.... 
W. G. Comber, St. Louis, Mo.. 



Time era- 
ployed. 



Months. 
12 



Pay per 
month. 



$250 



175 
175 



175 

150 



Where employ»i. 



Work on which employed. 



In field and in St. . In charge surveys, S. O. 
Lonis office. and O. 

— do Surveys and reduction of 

I flelcf work. S. G. and O. 

St. Lonis ; In charge of computing di- 

Yi.«iion, S. G. and O. 

...do \ Platting maps, S. G. and 0. 

Ill field and in St. Survoys and reduction of 
Louis office. i field work, S. G. and O. 
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Jpproxttikale value of plani belonging to Iho United States j used on works ttnder the Mis- 
sissippi liivcr Commission, in charge of First Lieut. George A. Zinn, Corps of Engineers. 



Allotment. 



Miitsisaippi River Conuuissiion . 



Surveys, ganffOA, and obflerv-ations. 



Class of property. 



No. 



Approxi- 
mate valixo 



Steamboat Mississippi, vrlth ontfit 1 

Rowboata ; 4 

Books and furniture I — 

Steamboat Patrol, with outfit I 1 

Survey boat Illinois, withoutflt 1 

RoTvboats 11 

Surveying instmroent.*) ' 

DrawiDfc instruments '. — 

General tools I 

Printin^r plant | 

Office furniture ' 



Muv 31, 
1804. 



$00,000 

200 

250 

10, 000 

1,000 

120 

8,000 

500 

4.M) 

700 

750 



LIST OK APPENDIXES ACCOMPANYING THE REPORT OF THE SECnETAKY OF THE 
MISSISSIPPI RIVEU COMMISSION. 

A. — Report of Assistant Kugineer J. A. Ockerson on the field work and oiiice 
reductions. 

B. — Report of Assistant Engineer A. T. Morrow on secondary triangulation field 
work from Gordons Perry, Iowa, to I*rairle du Chion, Wis. 

C. — Report of Assistant Engineer A. T. Morrow on topographical and hydro- 
graphical field work from near Montrose, Iowa, to Keithsburg, III. 

D. — Report of Assistant Engineer A. T. Morrow on topographical and hydrographical 
field work from Head of Passes, Louisiana, to Donaldson ville, La. 

E. — Tables of highest and lowest stages since 1872, 

F. — Field reports of discharge measurements and report of Assistant Engineer 
Kivns Tnlly on the reduction of discharge oDservations, with tabulated 
rosnltH of same and plates showing results graphically. 
Also results of discharge observations made in 1879 for the " Low- water board." 



T.IST OF PLATES ACCOMPANYINCr THE SECRETARY'S IIEPORT. 

1. Secondary tri angulation Gordons Ferry to Prairie du Chieu. 

2. Hydrogniphs of gauges at Carrolltou, La., and Sonth Pass Light-House ferthe 

years 1877 to 1894. 

3. TIydro;;rn]>i.H of gauges at Carrolltou, La., and South Pa.ss LightHtmse, showing 

dnily readings from {September 8, 1891, to October 19, 1892. 

4. Platt«»«l results of disehar;;o measurements at Columbus, Ky. 

5. Platted results of discharge measurements at New Mardid,'Mo. 
G, PlatttMl results of discharge measurements at Fulton, Tenn. 

7. PlaltcMl r;wults of discharge measurements at Helena, Ark. 

8. Platted results of discharge measurements at Arkansas City, Ark. 
9 Plat:i il ri'.sults of discharge measurements at Wilsons Point, La. 

10. Platted result:^ of discharge measurements at Red Kiver Landing, La. 

11. Platted results of discharge measurements at Simmsport, La. 

12. Piatt I'd results of discharge measurements at Carrolltou, La. 

13. Plan c»f White Uiver in vicinity of Clarendon, 



Appendix 1 A. 



KEI»OnT OF A.SSISTAXT EXOINEEIt ,T. A. OCKERSON OX THE FIELD WORK AXI> OFFICE 

VKi>rCT10X. 

St. Louis, Mo., June 1, 1S94, 
Sir: I have the honor to submit the following report on the field work and office 
reductions for 1 ho year May 31, 1H93, to May 31, 1894 : 

Th»^ work \\i\A heeii carried <iu by pr;jetically the same force as was employed dur- 
ing the preceding year, and the same plant was used. The field work was carried 
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northward dtiring the sinnmer, and duriu<r tho winter the survey between the Tead 
of Passes and Donaldsonville was completed. 

TIio details of the diiferent classes of work .and the tabulated results will bo found 
under their proper headings, as follows: 

SECONDARY TRIANGULATION AND STONE IJNES. 

The secondary triangulation on the date of the last annual report had been com- 
pleted to the vicinity of Dubuque, Iowa. The party under Assistant Engineer A. T. 
Morrow was quartered on the steamer Patrol. Work was continued up tho river 
and closed on a base line at Prairie dn Chien, Wis., on July 25. 

Tho distance, by river, covered by the triangulation and stone lines was abont 65 
miles. Three base lines were measured and two nights' azimuth work was done at 
each base. 

Twenty stone lines were established and fifty -four stones on them located from the 
triangulation stations. 

Fifty-six triangles were closed, with an average error of closure of 1.86 seconds. 
Tho average closure of thirty triangles was 1.90 seconds small and twenty-six tri- 
angles averaged 1.80 seconds large. 

The discrepancies at the measured base lines are shown in the following table: 

TABLE No. 1. 



Location of base Une. 



Num- 
ber of 

tri- 
angles 

be- 
tween 
bases. 



East Dnbnque, III 

Oasavillo. Wis 

Prairie dn Chien, Wis 



Discrepancies 
between first 
and second 
measurements 
of base lines, 


Discrepancies 
between ob- 
served length 

and com- 
puted length 
of base before 
adjustment. 


1 in 340,926 
1 in 249,010 
1 in 242,665 


1 in 14,437 
1 in 84,012 
1 in 33,313 



Discrepancies ' 

between first : 

and second | 

night'rt 

azimnth ! 

observations. , 



Discrepancies 
between ob- 
ser^'ed and 

computed azi- 
muth before 
a^ustroent. 



Second*. 

L77 I 
1.36 I 
2.04 ! 



Seconds. 



7.64 

3.31 

.52 



The methods pursued in this work are sot forth in the instructions for triangula- 
tion work, Annual Report, 1891, pp. 3475-3476. 

The angles were read with Trough ton & Simms 10-inoh theodolities, reading with 
micrometer to single second. 

The base lines were measured with steel tape (Missouri River Commission, No. II), 
300 feet long, supported at intervals of 30 feet and with a tension of 16 pounds. 

The following table, No. 2, gives the corrections for inclination of tape for differ- 
ences of 0.01 of a foot in elevation of extremities of tape. 

Table No. 3 gives the correctious to the normal tape length for temperatures 
differing from the normal temperature of tape, which is 62" F. 

Table No. 4 gives the geographical positions of the triangulation stations, stone 
line, bench marks and prominent buildings. 

A sketch of the triangulation and stone lines and detailed descriptions oi their 
locations are appended. 

At Galena the astronomical post of the United States Lake Survey, 1873, was con- 
nected with and the following comparison derived : United StatesLake Survey, lati- 
tude 42^* 25' 09.50" ; longitude 90^ 25' 52.05". Triangulation of the Mississippi River 
Commission, coordinates derived from Cairo, 111. Astronomical station, latitude 
42^ 25' 09.43", loagitude 90^^ 25' 55.56". Discrepancy in latitude, 0.07 seconds. 
Discrepancy in longitude, 3.51 seconds. 

For details of season's work see report of Assistant Engineer A. T. Morrow, 
Appendix 1 B, 
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DESCRIPTIONS OF SECOXDAItY TRIANGULATIOX STATIONS FROM GORDONS FERRT, 
IOWA, TO PRAIRIE DU CIIIEN, WIS., 1893. 

Gratiots Grovo : Spiko in top of stone set about 2 foet under groand. Center of 
triangle on cap on Mississippi River Commission triangulation pipe is centered ov«r 
old i^eodetic point. Pipe is about 2 feet long and projects 4 incnes above ground. 
Station is on high level ground, in grass field, near northwest comer of held, 22 
meters south of north edge, and 45 meters east of west edge of field, about 600 meters 
north and 200 meters oast of stone schoolhousc, situated at crossroads, 2^ miles south 
of ShuUsburg, Wis. Blazed oak, 21.3 meters north; blazed oak, 23.1 meters north- 
Avest. This station is one of the Coast Survey points. 

(g-) Hofferuau : Tile and pipe on Illinois side, 1 meter east of fence on west side of 
north and south wagon road; 20 meters north of fence corner, which is 200 meters 
cast of house on Heffornan farm; station is about one-half mile south of Galena and 
Dubuquo wagon road. 

^) Hubbard: Tile and pipe on Iowa side, on cleared bluff opposite foot of '*Nine 
Mile Island''; 2 meters west of north and south line between properties of Jacob 
Hubbard and Joo Hiikins, on land of Hubbard; about 82 meters north of road, and 
74 meters north and 20 meters west of marble tombstone of Andrew J. Green, stand- 
iug iu cultivated field; 12-inch burr oak, 325^ (mag.) 8 meters; 24-inch burr oak, 
43 meters north on line offence. 

^Rickey: Tile and pipe ou Illinois side, in line of north and south rail fence 
between cultivated field and timber; 12 meters north of southwest corner of tim- 
ber, Avhich extends eastwardly on the north side of the Dubuque and Galena wagon 
road; about 1 1 miles cast of the wagon bridge over the Big Menomonee Creek. 

^ Gassniau : Copper bolt in top of flat surface of exposed natural rock ; abont 10 
meters west of east end of small open spot on top of hill near its east end ; 5 meters 
north of rail fence and 3 meters south of crest of mound ; about 6 miles below 
Dubuque, 1^ miles from river, and one-fourth mile south of residence of Albert Gass- 
mnn. Station is on Iowa side. 

U^ Catfish: Tile and pipe on Iowa side; on top of bluff in brush and scattering 
timber, 50 meters from river ; about one-half mile below two-span bridge of Chica;4;o, 
Milwaukee aud St. Paul Railroad over Catfish Creek, 35 meters back from crest of 
bluff and 10 meters north of bank of ravine; 100 meters below the upper end of 
bluff. 

(A) Lower Base: Tile and pipe on Illinois side, 3 meters cnst of west right of way 
fence on Illinois Central Railroad; on long curve 1^ miles below East Dubuque, 25 
meters above mile post 248-183, and 60 meters below farm crossing. 

(\) Tpper base: Tile and pipe on Illinois side; 1 meter west of right of way fenco 
on Illinois Central Railroad on long curve about one-half mile below EastDubuque, 
111. Stone barn on Dubu(]^ue aud Galena road is directly opposite this station. 

i.^J Convent: Tile and nipo on Iowa side; on small projecting knoll 50 meters 
bcfow north line of Motners Convent grounds, 10 meters from face of blufi', and 
about 300 meters north of and across the roaci from convent. 

'/) (Sutler: Tile and pipe on Illinois side; in cultivat-ed field 25 meters west of Mr. 
Cutler's house, 1^ miles east of East Dubuque, 111., and 70 meters south of county 
road running east of East Dubuque. 

@ Dubuque: Tile and pipe in Dubuque, Iowa; on vacant lot on bluffs corner of 
Thomas and Rebecca streets, and one -half block north of Fourteenth street, on 
highest part of knoll. White oak tree 330°, 2d meters. Lot is being graded and 
station will probably soon be removed. 

'.''<) Boundary Stone: Wedge-shaped stone, 2 feet high, on line between Illinoi.sand 
Wisconsin ; about three-fourths mile above Dubuque bridge ; 5 meters above switch ; 
30 meters below two-story brick house; 2 meters from rail on river side of Chicago, 
Burlington and Northern Railroad. 

7\) Freese: Tile and pipe on Wisconsin side; in cultivated field; on top of very 
high bare point just back of Chicago, Burlington and Northern Railroad, about 40 
meters cast of crest of blufF, 100 meters north of edge of timber in small ravine, and 
25 meters south of feuce along bank of gully. 

@ Schubert: Tile and pipe on Iowa side; on land of Mr. Schubert; H miles from 
river ou road leading back just below Eagle Point; on north side of road running 
diagonally across cultivated field to residence of Schubert. Station is abont 30 
meters from house. 

i7\) Fenley: Tile and pipe on Wisconsin side: in small clover field on property of 
Mr. Fenley; on top of bluff between two ravines, about opposite foot of Island 217; 
20 meters east of edge of timber at crest of bluff, and 30 meters south of timber line. 
A large stone building stands near mouth of ravine below station. 

(^J) Maquokcta: Tile and pipe on Iowa side; on high ground on south side of east 
and west road, and 35 meters east of road running south ; opposite residence of Mr. 
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Teebolt, and son theast from residence of Peter Nowman; 2 meters from wire fence 
n soutn side of wagon road to Dnbnqne. 

@ Platte River: Tile and pipe on Wisconsin side; on top of high steep blnff, 2 
meters west of wire fence along edge of timber; in cultivated Held abont 20 meters 
east of timber lino at crest of bluff; about 10 meters above lower edge of field; abont 
2^ miles above Platte River and 3 miles below Potosi Railroad station. 

@ Specbts Ferry : Tile and pipe on Iowa side ; on high knoll, about three^fonrths 
mile back of Specbts Ferry , and one- fourth mile west of Spechts Ferry road, on 
land of Edward Specht, about 50 meters from his north line, and 150 meters south of 
small, one-room frame house on bluff ; in cultivated field on edge of woods. 

©Sherrill's Mound: Near Sherrill^s Mound post-office, Iowa; point was small sap- 
ling stake (old Coast Survey station) ; this stake is replaced by a flint stone 6 by 6 
inches on top, and geodetic point is a cross in center of stone; station Js 7 meters 
east of line fence, and on property of Fitzwitter ; station is near center of prominence 
known as SherriUs Mound. 

@ Potosi: Tile and pipe on Wisconsin side; on top of bluff, one-half meter from 
edge of field at crest of bluff back of Chicago, Burlington and Northern Railroad, 
and about 300 meters below railroad station, Potosi. 

@ Kratz : Tile and pipe on Iowa side; on property of Mr. Kratz, in small open spot 
at crest of bluff, and just west of top of bank of wooded ravine ; mouth of ravine is 
40 meters above mile post 103-58 of Chicago, Milwaukee and St. Paul Railroad. 

@ Grant River: Copper bolt in solid rock on second rocky cliff abQve where Grant 
River comes out of Wisconsin bluffs ; on Wisconsin side, on bare rock cliff, about 10 
feet wide, and nearly detached from bluffs ; center one of five nails la 1.77 meters below 
station; nails are drivenin large cedar stump, and are in line with station; blazed 
24-iBch white oak is abont 30 meters directly back of station. 

@ Rumpel : Tile and pipe on Iowa side ; on south side of Chicago, Milwaukee and 
St. Paul Railroad track 6^ metres north of south right-of-wa^'' fence ; on prominent 
high ridge running out from blnff opposite head of first tow head below foot of 
Hurricane Island. Station is abont 6 meters from and 4^ meters higher than railroad 
track. 

@ McCartney: Tile and pipe on Wisconsin side; in cultivated field, on blnff point 
wooded in front; 30 meters north of edge of field at top of bluff; 20 meters below 
head of ravine, the month of which is about 150 meters below the lower switch of 
the Chicago, Burlington and Northern Railroad siding at McCartney. Station is on 
property of Mr. Swartz. Blazed 12-inch walnut 28 meters southwest. 

® Wanx>eton : Copper bolt in natural rock at top of cut on bluff side of Chicago, 
Milwaukee and St. Paul Railroad ; on Iowa side about one-half mile below Waupe- 
ton. A triangle is cut around bolt and the letters U. S. on lower vertical face. 
Station is 300 meters above Cameron water tank. 

©Sparks: Tile and pipe on Wisconsin side; on thinly wooded bluff point on 
property of Mr. Sparks. Station is 1^ meters east of 18-iuch tree which was used as 
a center post, and about 50 meters back of top of first bluff below Chicago, Burling- 
trat and Northern Railroad bridge No. 180. 

tBnena Vista : Tile and pipe on Iowa side ; on comer of bluff, on side, at top of 
ledge; at northeast comer of bluff above the first hollow below Buena Yinta, 
Iowa. 

@ Jaco : Tile and pipe on Wiaconsin side, 1^^ miles below Cassville, Wis. ; in scatter- 
ing oaks on top of blnff Just below large ravine, and directly opposite railroad bridge 
over creek coming ont of this ravine ; abont 400 meters back of Jaco Slough ; blazed 
25-ineh oak 15 meters west ; blazed 20- inch oak 10 meters south ; blazed 10-inch oak 
15 meters north. 

@ Brown House : Copper bolt in center of exposed horizontal face (5 meters long) 
of natural rock ledge on Iowa side; at crest of bluff about 300 meters above solitary 
brown house. House is at comer of blnff on upper side of ravine just back of rail- 
road and 1 uLile above Buena Vista. Station is about 75 meters above upper fence 
comer of front yard of honso and 30 meters in front of front fence of cultivated 
field. 

@£a8t Base: Tile and pipe on Wisconsin side, at east end of Cassville base; in 
public road 6 meters south of south rail of Chicago, Burlington and Northern Railroad 
track, and about 3 meters east of west road fence ; at road crossing 1^ miles below 
Cassville, Wis. 

@ West Base : Tile and pipe on Wisconsin side, at west end of CassvUle Base ; 1^ 
meters north of south right-of-way fence of Chicago, Burlington and Northern Rail- 
road ; 50 meters below coal chute, and 1 meter south of prolonged line of south rail 
of tangent. 

@ Spring Lake: Copper bolt in exposed rock on top of bluff point on Iowa side; 
blnff ifl above Chicago, Milwaukee and St. Paul Railroad bridge No. K208. Station 
is 1 meter back from crest of ridge. 

@ Kirschbanm : Tilo and pipe on Wisconsin side, about 2 miles from Cassville, 
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Wis., an<l ouo-lialf inilo east of timber along bluff" uear river; iu fence corner on north 
side of Avagoii road about one-fourth mile Avest of bend in said road. Station stands 
in slight bend in road and about 100 meters east of cast end of timber on opposite 
side of road. This road leads from Upper Cassville through a narrow ravine ])ack of 
Cassvillo sawmills. 

'.^ Kline Hunt: Copper bolt in natural rock on Iowa side; on projecting rock poiut 
opposite Chicago, Milwaukee and St. Paul Railroad bridge K256; about 100 meters 
below corner of bluff on lower side of Kline Hunt Hollow ; 1^ miles below (Juttenburg, 
Iowa. Station is 15 meters in front of northeast comer of cultivated field and 25 
meters below rail fence. Blazed 6- inch oak, 8 meters southwest. 

2X) Spoden : Tile and pipe on Wisconsin side, li meters east of fence on west side 
of north and south wagon road; 100 meters north of junction of roads; one-half mile 
south of Lonibardy poplars; a vacant house and barn are in comer of lield near sta- 
tion, and a 21- inch maple tree is 15 meters north of station and just west of fence. 
Road leading to station from Glen Haven branches south (at a point li miles north- 
west of station and 1^ miles southeast of Glen ICaven) from wagon road which leads 
to right, up prominent ravine in Glen Haven, Wis. 

A) Esmer : Tile and pipe on Iowa side, 1 meter east of fence on east side of garden 
east of house occupied by Mr. Esmer; on west side of cultivated field, 250 meters 
back from crest of blufi:' and about opposite milepost 80-81 of Chicago, Milwaukee 
and St. Paul Railroad. Wagon road to Esmer's house is 50 meters below milepost. 

'A) Glen Haven: Tile and pipe on Wisconsin side on top of prominent point just 
above Glen Haven, just back of railroad, and 15 meters back from crest of bluff; 
G-iuch oak, 312^ 10', 2 meters; 10-inch oak, 355 38', 6 meters; 5 inch oak, 113^^ 33', 
7 meters. 

A^ Jung: Tile- and pipe on Iowa side, 300 meters back from crest of bluff; about 
opposite Chicago, Milwaukee and St. Paul Railroad station; at corner of lane, 200 
meters southwest of residence of John Jung. 

'A^ Sandy Creek: Copper bolt iu bowlder covered by pipe, on Wisconsin side ; at 
top of bare bluff, which is highest ground in vicinity; 7 meters east of wire 
fence along west edge of timber, and 35 meters south of fence corner. This fence 
runs down face of bluff iu lino with wagon road running from road along foot of 
bluff to farmhouse. Station is about li miles below Bagley, Wis., and 15 meters 
north of a point in lino with a windmill and the third telegraph pole above Chicago, 
Burlington and Northern Railroad bridge No. 218. 

A) Langworthy : Tile and pipe on Iowa side; on toj) of high, steep, narrow ridge 
back of Chicago, Mihvaukeo and St. Paul Railroad; about H miles below Clayton, 
Iowa, and opposite head of willows on bar in mid stream. 

A) Clayton : Tile and pipe on Iowa side; at upper corner of bluff, about 50 meters 
in front of edge of clearing at top, and directly back of signboard on railroad, 1 
mile above Clayton depot. Blazed trees : 36-inch oak, 5 meters south ; 30-inch oak, 
6 meters ea,«t; 18-incli oak, 10 meters north. 

A) Bagley : Tile and pipe on Wisconsin side, about 1 mile above Bagley; on narrow 
ridge bare in front and. timbered on back slope; about 150 meters above lower point 
of ridge; about 8 metcu^s in front of timber line, and about 300 meters below pro- 
jecting rock point at high i^art of ridge. Station is opposite upper edge of Clayton, 
Iowa. Blazed trees: 10-inch oak, 15 meters northwest; 6-inch oak, 15 meters east. 

A) Clark : Tile and pipe on Wisconsin side ; on high ground, about 400 meters south- 
east of ravine which comes out of bluff one-fourth mile above Wyalusing, Wis. ; in 
line of east and west fence forming boundary lino of property of Clark ; 1 meter oast 
of corner of east and Avest fence and fence running south from northeast corner of 
orchard. Station is about 2^ miles northeast of Wyalusing and on road running 
diagonally across cultivated field. 

lA) Peterson: Tile and pipe on Iowa side, 2 meters west of and in open spot in 
sumach bushes which form dividing lino between lands of Peterson and Miller; 
about 80 meters north of that corner of fence which is at corner of timber on bank 
of ravine ; about 200 meters south of top of bank of main branch of ravine which 
enters bluff at Chicago, Milwaukee and St. Paul Railroad bridge K 374 ; about 250 
meters above small island, in middle of slough back of and nearly one-half mile 
below head of island No. 176. Station is one-half mile back from "river and 1,050 
meters from small church. 

@ Wisconsin Point : Tile and pipe on Wisconsin side ; on top of ridge (highest 
ground in vicinity) opposite point about 300 meters below lower end of trestle south 
of Wisconsin River on Chicago, Burlington and Northern Railroad. Blazed trees: 
16-inch oak, 12 meters south ; 14-inch oak, 9 meters southeast ; 12-inch oak, 20 meters 
northeast. 

^ Drake: Tile and pipe on Iowa side, at east edge of cultivated field and west 
edge of timber, about one-half mile southwest of mouth of ravine at Pictured Rocks; 
4 meters west of center of Avagon road; 20 meters south of a wagon road running 
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weat tlirongh field; 21 meters north of fence comer. Blazed trees: 12- inch oak, 7 
meters east ; 8- inch oak, 4 meters northeast. 

@ Prairie du Chien: Tile and pipo in lower part of Prairie du Chien, Wis., ahoat 
200 meters east of Chicago, Burlington and Northern Railroad, and about 300 meters 
southeast of a 2-story stone schoolhouso ; about 500 meters west of a cemetery and 
one-half mile east from river bank ; 1 meter north of east and west fence on north 
side, and 1^ meters west of north and south fence on west side of wagon road. 

(S: North McGregor: Copper bolt in rock, and iron i)ipe, on Iowa side; at corner of 
bluff on upper side of ravine, 1 mile above North McGregor, Iowa. 

@ South Bdse: Tile and pipe on Wisconsin side, in open ground in upper part of 
Prairie du Chien; about one-fourth mile back from river aud 200 meters below east 
end of Chicago, Milwaukee and St. Paul Railroad bridge over 'Mississippi River; 
about 30 meters southwest of west end of footbridge over slough ; 6 meters south 
of footpath and at foot of small slope; about one-fourth mile above Main street 
bridge over slough, at south end Prairie du Chien base line. 

@ North Base: Tile and pip'o on Wisconsin side; in grass field, 1,620 meters above 
® south base ; lo meters east of small pond ; 20 meters west of a ditch which is 10 
meters west of a fence; about 45 meters south of bend in fence, and 100 meters north 
of another fence at south side of wagon road. Station is at north end of Prairie du 
Chien base line. 

^ Dousmau : Tile and pipo on Wisconsin side ; in open ground, on very prominent 
point of bluff, about one-fourth mile above Mr. Dousman's house and 1^ miles above 
Chicago, Burlington and Northern Railroad depot, Prairie du Chien. Station is 
about at middle of lower slope of point. 

PllECISK I.KVELS. 

In February, 1893, tile and pipe bench marks were set at intervals of about a mile 
along South Pass between Head of Passes and Port Kads. This was done by C. 
Donovan^ U. S. assistant engineer in charge at Port Eads. 

On arrival of Patrol at Head of Passes November 1, a precise level party under 
W. S. Williams was equipped, aud leveling begun from the bench marks established 
by Assistant Engineer James A. Paige, January 20, 1893. The instruments used 
were Kern level No. 4 aud rods 18 and 19. 

Tho work was extended, without any special diflSculty, to the outer end of the 
East Jetty. Tho water gauge at Port Eads, tho tile and pipe bench marks, and the 
bench marks pertaining to the jetty works were connected with. 

Pins were used for rod supports on all stretches between tho Head of Passes to 
Port Eads, excepting where the ground was very soft. In such x^laccs long stakes 
were iirmly driven and tho rod held on a nail in tho top of stake. The firm ground 
was found very near the bank of the Pass and the instrument was found to bo quite 
stable and no settlement was noticeable between fore and back sights. 

From Port Eads to tho end of East Jetty the lino was over soft ground, sandy 
beach, and sometimes on the jetty. Tho piling aud driven stakes in the old jetty 
were nsed for rod supports. Although the conditions would bo classed ns unfavor- 
able, yet the results are quite satisfactory. 

At tho Head of Passes old B. M. ** Fire," established in December, 1875 by Lieut. 
Davis, was connected with. Its elevation above Cairo datum is 22.249 feet. Tho 
elevation of the zero of an old gauge near this bench mark is 19.244 feet. This old 
gan^e was established in December, 1875, for Lieut. Davis by H. C. Collins, assistant 
engineer. 

The elevation of the zero of the present U. S. engineer's gauge at Head of Passes is 
19.125 feet above Cairo datum. This gauge was estiiblished by C. Donovan, assistant 
engineer, December 11, 1878. Tho gauge is self-registering. 

At Port Eads a gauge was established August 14, 1875, on the west side of the 
river, for Lieut. Davis by O. D. Parmely, assistant engineer, and the zero referred to 
certain bench marks in tho light-house. 

On November 16, 1881, this gauge was replaced by a new one established by C. 
I>onovan, assistant engineer. The zero of the new gauge was placed at same eleva- 
tion as the old one and referred to the same bench marks. It is self-registering and 
the elevation of its zero as determined by precise levels is 17.733 feet above the Cairo 
datum. The precise levels closed on a bench mark at the sea end of the East Jetty 
on a column supporting the light-house. This seems to be an exceptionally good 
location for a self-registering tide gauge, and the bench mark left affords a ready 
connection with the line of precise levels northward. 

The tile and pipe bench marks along South Pass had been set about nine months 
before their elevations were determined. 

The changes in elevations due to defects in setting has therefore been eliminated, 
and the resnlts obtained should prove valuable in the future in solving the larger 
problem of the supposed subsidence of tho delta. 

Tabulated results of this work and descriptions of bench marks are appended. 
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RESULTS OF PRECISE LEVELING ALOKO SOUTH PASS^ FROM HEAD OF PASSES, LOUISI- 
ANA, TO END OF JETTIES, NOVEMBER; 1893. 

[W. S. Williams, loTeler.] 

Note.— In the tabulation of results the reductions have been made from the bench mark, B. M. in 
lieht-house at Head of Passes to B. M. J. at the end of the jetties. The B. M. in the Head of Paaaea 
Lighthouse is the starting' point and its elevation is that given in t\w Report of the Mississippi River 
Commission for 1893, p. 3624, being 8.1438 meters referred to the Cairo datum plane. In these reduc- 
tions 1 meter equals 3.2808083 feet. 

Table giving value of inatrumental oonBtantB. 



Instniment. 

Telescope No. 4 . . 
Bubble No.4 ... 



Date of 
observa- 
tion. 



1898. 
Dec. 2 



Nov. 17 



Rod XVIII ...do. 

Rod XIX '...do. 



Dates to be used 
between. 



During the season . 

....do 

....do 



Remarks. 



.do . 



Value of P, m seconds, +8.126; correction in milli- 
meters per meter, +0.0C91. 

Seconds m one di\*ision, 2.427; correction in milli- 
meters per meter, 0.01153. 

Distance from first gradient to foot of spur, 44 milli- 
meters ; A of rod, 56 millimeters. 
Do. 



Level No. 4. Stadia interval for the season, 5.026*" intercepted on rod -- 1 meter. 

In tho following tabnlation column 1 gives the consecutive bench marks in the 
order in which the various elevations were deduced. 

Column 2 gives the distance of any bench mark under consideration from the start- 
ing point. 

Column 3 gives the direction that each line was run. 

Column 4 gives the difterence in elevation between these two bench marks; also 
the mean dinerence. 

Column 5 gives tho residuals found by subtracting each result from the mean result. 

Column 6 gives the probable error in the result lor each stretch. 

Column 7 gives the probable error for each bench mark when referred to the first 
bench mark or starting point. 

Column 8 gives the elevation above the Cairo datum in meters. 

Column 9 ^ivcs the elevation above the Cairo datum plane in feet. 

In computing the probable error per kilometer (giving 0.76°*™) the theoretical 
assumption is that the various stretches are 1 kilometer in length. The average 
length of the stretches is 856 meters. 



Results of precise leveling y Head of Passes f Louisiana, to end of Jetties along South Pass, 
Xovember S, 1893, to November 17, 1S9S. 

By TV'. S. Williams, levfler. 



Bench mark. 


Dlstam-e. 


Direc- 
tion. ^ 


Differ. 

ence of 

elevation. 

MeUrt. 


V. 
Mm. 


r. 
Mm. 


R. 
Mm. 


Elevation above 
Cairo datum. 


B. M in liffht-honse 


Km. 


Metert. 
8.1438 


JPm<. 
26 719 


B. M. in lighthouse to T. B. 
M.l. 


0.014 Dir 

Rev 

0.060 Dir 

Rev 


-1.1263 
-1.1266 


—0.1 
■fO.1 

+0.1 
0.1 

+0.0 
-0.0 

+0.2 
-0.3 


















0.1 


0.1 


7.0174 






-1. 1284 


23.023 


T. B. M. 1 toP. B. M. 1 (J, A. P ) . 


-0. 5132 
-0.6130 














0.1 


0.1 


6.5043 






0.060 


Dir 

Rev 


-0. 5131 


21.340 


T. B. M. 1 to P. B. M. 1 A (J. A. 


+0.6040 
+0.6940 




P). 












0.0 


0.1 


7.7114 








^0. 0940 


26.300 


T. B. M. 1 to P. B. M. 2(J. A. P.). 


0.042 


Dir 

Rev 


+0.9986 
-f-0.9981 
















0.2 


0.2 


8. 0158 






+ 0.9964 


26.299 
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Bemlts of precise leeeling, Head of PasseSf Louisiana^ to end of jetties along South Pass, 
November g, 189Sf to November 17, 189S — Con tinned. 



Bench mark. 


Distance. 


T.B.M.ltoB.M."Fire" 


Km. 
0.085 


T.B.M.ltoT.B.M.2 


0.750 


T.B,M.2toT.B.M.3 


2.211 


T.B.M.3toP.B.M.9. 


2.235 


T.B.M.3toP.B.M.9A 


2.235 


T.B.M.3toT.B.M.4 


3.709 


T.B.M.4toP.B.M.8 


8.719 


T.B.M.4toP.B.M.8A 


3.719 


T.B.M.4toT.B.M.5 


5.459 


T.B.M.5toT.B.K.6 


5.840 


T.B.M,6toP.B.M.7 


5.946 


T.B.M.6toP.B.M.7A 


5.946 


T.B.M.6toT.B.M.7 


6.657 


• 




T.RM.7toT.B.M.8 


7. 511 


T.B.M.8toP.B.M.6 


7.551 



Direc. 
Uon. 


Diflfcr- 

ence of 

elevation. 


V. 


r. 
Mm. 


R. 
Mm. 


Elevation above 
Cairo datum. 


Dlr 


Meter9. 
—0.2358 
-0.2360 


Mm. 
—0.1 
+0.1 

+3.2 
—1.0 
-1.7 
—0.6 

—1.4 
+1.5 

-0.0 
+0.0 

+0.1 
—0.2 

—1.8 
+1.8 

+0.2 
—0.1 

-0.1 
+0.0 

+0.4 
—0.5 

—2.1 
+0.6 
+0.3 
+1.2 

+0.4 
-0.4 

—0.1 
.+0.1 

+0.5 
—0.4 

+ 1.0 
—1.0 

+0.2 
—0.3 




MeUrs. 


,„. 


Bev 




\" "■ 


:::::::: 




0.1 


0.1 


6. 7815 






—0.2350 


22.249 


1 Dir... 


+0. 2376 
+0.2334 
+0. 232*/ 
+0. 2338 




1 Rev 










2 Dir . . . 











2 Rev... 












0.7 


0.7 


7.2518 






+0.2344 


23.792 


Dir 


—0.2168 
-4). 2197 




Kev 








1.0 


1.2 


7.0336 






—0. 2182 


23.076 


Dir 


—0.8460 
—0.8460 




Rev. . 








0.0 


1.2 



6.1876 






-0.8460 


20.301 


Dir 


+0.3585 
+0.3582 




Rev 








' 




0.1 


1.2 


7.3920 






•f 0.3584 


24.252 


Dir\ , . . . 


+0. 1124 
-f 0. 1160 




Rev 




1 1 




1.2 


1.7 


7. 1478 






+0. 1142 


23.451 


Dir 


—0. 9058 
-0.9055 




Rev 










0.1 


1.7 


6.2422 






—0.9056 


20.480 


Dir 


+0.3027 
+0. 3028 




Rev 




................. 




0.0 


1.7 


7.4506 






+0.3028 


24.444 


Dir 


—0. 0222 
—0. 0213 




Rev 




::::..::::::: :i::::::: 




0.3 


1.7 


7.1260 






-0.0218 


23.380 


1 Dir . . . 


—0.0880 
—0.0907 
-0.0904 
—0.0913 




1 Rev. . . 




:::::: ::::::::i:::::::: 


2 Dir . . . 




i 




2 Rev... 




;;: r : 






0.5 


1.8 


7.0359 






—0.0901 


23.084 


Dir 


—0.8865 
-6.8857 




Rev 











0.3 


l.S 


6.1498 






—0. 8861 


20. 177 


Dir 


+0. 3205 
+0.3207 




R«v 












0.1 


1.8 


7.3565 






+0.3206 


24.136 


Dir 


-0.1247 
-0.1238 




Rev 




::::;:::::::::: 






0.3 


1.8 


6. 9117 






-o.m2 


22.077 


Dir 


—0.0123 
-0.0103 




Rev 













0.7 


2.0 


6.9004 






-^.0113 


22.639 


Dir 


-0.7268 
-0. 7263 




Rev 












0.2 




2.0 




6.1738 






—0. 7266 


20.256 
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Besulis of precise leveling. Bead of Passes, Louisiana, to end of jetties along South PaaSf 
November 2^ 189S, to Nofemher 17, 1893 — Contluaed. 



Bench mark. 



T. B. M. 8 to P. B. M. 6 A . 



DLstoncp. 



Km. 
7.551 



T. B. M. d to T. B. M. 9 . 



T. B.M.OtoT.B.M.lO . 



T.B.M.lOtoP.B.M.5 



8.319 



0.079 



T. B. If . 10 to r. B. M. 5 A. 



Direc- 
tion. 



I Differ- 

I once of I V. I r. I K. 

elevation. , I 



I Elevfttion above 
i Cairo datum. 



, Ifetem. 

Dir ! -f 0.4705 

Kev ....| f0.479« 



I Jf/«. 



Dir. 
Kev 



-f 0. 4790 



-0. 0727 
-0. 0707 



Mm. Mm. Mm. Meters. Feet. 

—0.1 ; I 

+0.0 ! ! I 



Dir I +0.2851 

Kev .... -f 0.2847 



+ 1.0 
—1.0 



0. 2. 7. 38C0 24. 213 



2. 1 6. 8287 ! 22. 404 



+0.2 
.-0.2 



+0.2849' 0.1 2.1 7.1130 I 23.; 



Dir ' —0.5318 

Kev I —0.5320 



—0. 5310 



-0.1 
H-0.1 



T.B.M.lOtoT.B.M. 11 . 



T.B.M. 11 toT. B.M.12 . 



T.B.M.12toP.B.M.4.. 



T. B. M. 12 to P. B. M. 4 A. 



9.092 Dir ' +0.6710 +0.2 

Kev 1 +0.6707 i — 0. 1 



.9.971 



10. 747 



T. B. M. 12 to T. B. M. 13 . 



10. 760 



+0. 670 



0. 1 I 2. 1 0. 5817 1 21. 591 



0. 1 , 2. 1 7. 78« ' 25. 510 



Dir : —0.1565 ' ^0.9 

Rev .... —0.1583 I +0.9 



I -0.1574! 0.6 I 2.2 0.9562 22.822 



Dir I —0.0270 | +0.4 

Rev ....! —0.0262 I —0.4 



Dir 

Kev .... 



0.3 , 2.2 6.9290 i 22.735 



-0.0266 ;... 

^. 7846 I —0.0 1 

—0.7847 +0.1 i ' 

—0.7846' \ 0.0 ! 2.2 6.1450' 20.161 



Dir ! +0. 4200 \ — 0. | 

Rev .... +0.4201 1 +0.1 



-I 



I 



-f0.4200| ^ 0.0, 2.2 7.3496; 24.113 



11. 89f. I Dir I +0. 0878 , +0. 1 

I Rev I +0.0876 — 0. 1 I 



+0. 0877 



0. 1 2. 2 7. 0173 ! 2l 023 



T. B.M.13toT. B.M.14 . 



T. B. M. 14 to P. B. M. 3 .... 



T. B.M.HtoP. B.M.3 A. 



12.363 , Dir.....! —0.1561 I —0.9 
' Rev .... -0.1580 I +1.0 



-0.1570 1 O.C 2.3 0.8003 1 22.508 



12. 379 Dir , —0. 7117 | +0. 2 

, Rev —0.7113 i -0.2. 



-0.7115, 0.1 2.3 0.1488 20.173 



12. 379 Dir ' -^ 0. 4902 \ —0. 2 

1 Rev ....! +0.4906 +0.2 



T. B. M. 14 to T. B. M. 15 ' 13. 981 Dir . . 

I I Rev . 



T. B. M. V, to P. B. M. 2 . 



14. 001 Dir . 



—0.0272 

-0.7469 
Rev ....' —0.7470 



+0.4904' ' 0.1 2.3 7.3507 21.117 



-0. 0282 
-0.0281 



+ 1.0 
—1.1 



T. B. M. 15 to P. B. M. 2 A i 14. 001 Dir ' +0. 4592 

I Rev ....; -f 0.4593 



+ 0.4592 



-0.1 , 
-fO.O 



—0.0 
+ 0.1 



0.7 2.4 0.8331 22.418 



0.0 2.4 6.0861 19.968 



0.0 2.4 7.2923 23.925 



APPENDIX X X REPORT OF MISSISSIPPI RIVER COMMISSION. 2753 



Besults of precise leveling, Head of P.asses, Louisiana, to end of jetties along South Pass, 
November S, 1893, to November 17, 1S9S — Continued. 



Bench mark. 


^^^' W* 


Differ- 
ence of 
elevation. 


V. 


r. 


R. 


Elevation above 
Cairo datum. 


T. B.M.15toT.B.M.16 


Km. 
14.606 

16.625 

16.417 

17.218 
17.858 

17.891 
17.926 

17.893 
17.506 

18.326 
19.005 
20.137 
21.387 
21.409 


Dir 

Rev .... 

Dir 

Rev .... 

IDir.... 

1 Rev . . . 
2Dlr.... 

2 Rev... 

Dir 

Rev 

IDir.... 
IRev... 
2Dir.... 
2 Rev . . . 

Dir .... 
Rev 

Dir 

Rev 

Dir 

Rev 

IDir.... 
IRev... 
2Dir.... 
2 Rev . ^. 

Dir 

Rev 

Dir 

Rev 

Dir 

Rev 

Dir 

Rev 

Dir 

Rev 


Meur; 
+0. 0142 
+0.0119 


Mm. 
+1.2 
-1.1 

—2.1 
+2.1 

+1.6 
—2.5 

11:1 

+3.5 
+1.3 
—3.2 
—1.9 

—0.2 
+ 0.2 

-0.3 
+0.3 

+0.3 
—0.3 

—0.6 
+1.6 
4 0.2 
-1.8 

—0.9 
+0.9 

-0.8 
+ 0.7 

—2.3 
+2.3 

—0.6 
+0.6 

+0.0 
-0.1 


Mm. 


Mm. 


Metert. \ Feet. 












0.8 


2.5 






+0. 0180 


6.8461 22.461 


T.B.M. 16 to T, B.M. 17 


—0. 0102 
—0. 0144 














1.4 


2.0 






—0.0123 


6.8388 22.421 


T. B. M. 17 to T. B. M. 18 


+0.0380 
+0. 0339 
+ 0.0875 
+0. 0361 








1 1 






t 1 










0.6 


2.9 






+0.0364 


6.8702 22.540 


T.B.M.18t4>T.B.M.10 


+0.3798 
+0.3773 












0.8 


3.0 






+0.3786 


7.2488 23.782 


T.B.M.19toT.B.H.20 


-^.0447 
—0.0425 
—0. 0380 
—0.0393 






1 






1 






I 






1.0 


3.2 


1 




—0. 0412 


7.2076 


23.647 


T. B. M. 20 to B. M. X 


—0. 5333 
—0.5337 
















0.1 


8.2 


6. 6741 






-0.5335 


21.897 


T. B. M. 20 to B. M. D 


—0.4868 
—0.4874 
















0.2 


8.2 


6.7206 






-0.4871 


22.049 


T. B. H. 20 to 4 foot mark on 
gauge at Port Eads 


—0.5838 
—0.5832 
















0.2 


3.2 


6.6241 






—0.5835 


21.733 


T. B. M. 19 to P. B. M. I 


+0. 0650 
+0. 0672 
+0.0658 
+0.0643 






t 









;;;;"! 


















0.4 


3.1 








+0.0656 


7.3144 j 23.998 


P. R If . I to T. B. M. 21 


-0.4647 
—0.4665 


I 








1 




0.6 


3.1 


1 




—0.4656 


6.8488 


22:470 


T.B.M.21toT.B.lf.22 


+0. 2130 
+0. 2145 
















0.5 


3.2 


7.0626 




T.B.lf.22toT.B.M.23 


+0.2138 

+0. 1883 
+0.1929 


23.171 














1.5 


3.6 


7.2532 






+0.1906 


23.797 


T. B. H. 23 to T. B. M. 24 


—0.5610 
—0.6622 














0.4 


3.5 






-0. 6616 


6. 6916 ! 21. 954 


PB.M.J 


+0. 7486 
+0. 7485 
+0.7486 














0.0 


3.5 


7.4402 24.419 









Probable error per kilometer is 0.76>». 

ENG 94 173 
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DESCRIPTIONTS AND ELEVATIONS OF PRECISE BENCH MARKS BETWEEN THE UEAJD OF 
THE PASSES AND THE END OF THE JETTIES, ALONG SOUTH PASS. 

XOTE. — Elevations are given in meters and feet above Cairo datum plane. To reduce to mean Galf 
level at Biloxi, Miss., subtract 21.26 feet (preliminary value) from the elevations beT« given. One 
meter equals 3.2808693 feet. The term " P. B.M/' denotes a precise bench mark wtucb is set with 
special care so as to be practically permanent. These bench marks were set in January, 1883, by 
Assistant Engineer C. Donovan. Precise levels were run over the line and elevations established in 
November, 1893. In most cases a P. B. H. consists of a vitrified tile 18 by 18 by 4 inches, in the center 
of which is set vertically with lead a g-inoh copper bolt, the upper end being about flush with the 
upper surface of the tile. Surrounding the bolt on the surface or the tile is the inscription ** Missis- 
sippi Kiver Commission." This is buried in the ground from 18 to 40 inches beneath tne surface, the 
deptli var;^ing with the nature of the material. On top of the tile a 4-inch wrought-iron gas pipe, 4 
feet long, is set. concentric with the copper bolt ; the lower end of the pipe which is expanaed some- 
whot like a boiler tube, fitting in a circular groove molded in the tile. A oast iron cap fits over the 
top of the pipe, and is fastened thereto with bronze bolts. The elevation on the tep of the cap is also 
determineu. The structure has thus two bench marks. P. B. M. 0, for example, being the top of the 
copper bolt, and P. B. M. 9 A being the top of the cap on the pipe. 

Tbe term T. B. M. denotes a temporary bench mark whose elevation is as well determined as that of 
a P. B. M., but is not regarded permanent. 

Bench mark in Head of Passes Liglit-Honse is a -{- cnt in top brick in the north- 
east corner of Head of Passes Light- House foundation; is in the north end of brick 
farthest east, and about 1 meter above ground. 

Elevation, 8.1438 meters. 26.719 feet. 

P. B. M. 1 is a nail in block under northeast corner of log-bell tower at Head of 
Passes Light-House. 

Elevation, 7.0174 meters. 23.023 feet. 

B. M. " Fire." Established by Lieut. Davis, December 8, 1875, and is described as 
the westerly of two bricks, marked "Fire," in step of light-house foundation, west 
side, called foundation of astronomical station by Coast Survey. 

B. M. '* Fire" is 10 meters north of P. B, M. 1, and about 3 feet west of line of fence 
on west side of light-house yard, produced. It is the top of the outside one of two 

bricks, marked ^ ° . ^^^ in step of circular foundation of old light-house at Head 

of Passes, west side. 

Elevation, 6.7815 meters. 22.249 feet. 

P. B. M. 9 is a copper bolt in the center of a vitrified tile in the ground, 15 meters 
from right bank of South Pass, 1^ miles below Head of Pass Light, 20 meters above 
cypress tree on bank marked with triangular blaze toward P. B. M. ; 100 meters 
below old vacant house. 

Elevation, 6. 1876 meters. 20.301 feet. 

P. B. M. 9 A is top of cap on pipe over P. B. M. 9, described above. 

Elevation, 7.3920 meters. 24.252 feet. 

P. B. M. 8 is a copper bolt in the center of a vitrified tile in the ground, 2^ miles 
elow Head of Passes Light; 12 meters from right bank of South Pass; opposite 
ower end of willow grove on left bank, called Goat Island; 660 meters above A 
tation. 

p:ievatioM, 6.2422 meters. 20.480 feet. • 

P. B. M. 8 A is top of cap on pipe over P. B. M. 8, described above. 

Elevation, 7.4506 meters. 24.444 feet. 

P. B. M. 7 is a copper bolt in the center of a vitrified tile in the ground; 7 miles 
above Port Eads; 10 meters from left bank of South Pass and 113 meters below tele- 
graph pole 340. 

Elevation, 6.1498 meters. 20.177 feet. 

P. B. M. 7 A is the top of the cap on pipe over P. B. M. 7, described above. 

Elevation, 7.3565 meters. 24.136 feet. 

P. B. M. 6 is a copper bolt in the center of a vitrified tile in the ground ; 6 miles 
above l^ort Eads ; 16 meters from left bank of South Pass ; 255 feet below telegraph 
pole 290. 

Elevation, 6.1738 meters. 20.255 feet. 

P. B. M. 6 A is top of cap on pipe over P. B. M. 6 described above. 

Elevation, 7.3800 meters. 24.213 feet. 

P. B. M. 5 is a copper bolt in the center of a vitrified tile in the ground; 5 miles 
above Port Eads ; 100 feet above telegraph pole 240 ; 7 meters from left bank of South 
Pass. 

Elevation, 6.5817 meters. 21.594 feet. 

P. B. M. 5 A is top of cap on pipe over P. B. M. 5, described above. 

Elevation, 7.7844 meters. 25.540 feet. 

P. B. M. 4 is a copper bolt in the center of a vitrified tile in the ground ; 4 miles 
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above Port E&ds ; 12 meters irom left bank of South Pass, and 50 feet above telegraph 
poJe 190. 

Elevation, 6.1450 meters. 20.161 feet. 

P. B. M. 4 A is the top of cap on pipe over P. B. M. 4, described above. 

Elevation, 7.3496 meters. 24.113 ^et. 

P. B. M. 3 is a copper bolt in the center of a vitrified tile in the ground; 3 miles 
above Port Eads ; 8 meters from the left bank of South Pass ; behind iirst telegraph 
pole above telegraph pole 140. 

Elevation, 6.1488 meters. 20.173 feet. 

P. B. M. 3 A is the top of the cap on the pipe over P. B. M.- 3, described above. 

Elevation, 7,3507 meters. 24.117 feet. 

P. B. M. 2 is a copper bolt in the center of a vitriAed tile in the ground ; 2 miles 
above Port Eads, 315 feet above telegraph pole 90; and 30 feet from left bank of 
South Pass. 

Elevation, 6.0861 meters. 19.968 feet. 

P. B. M. 2 A is the top of the cap on the pipe over P. B. M. 2, described above. 

Elevation, 7.2923 meters. 23.925 feet. 

P. B. M. 1 IB the head of a boat spike in concrete block 1 loot square made on top 
of a pile in front of engineer's office at Port Eads. Established by C. Donovan, 



assistant engineer, and marked thus : 



^APR. 1 w 

So * '^1 

•- U.S. t^i 



Elevation, 7.3144 meters. 23.998 feet. 

B. M. X is the head of a boat spike leaded into concrete block under column marked 
B. YIII; on new South Pa^s Light-House at Port Eads, built in 1881; the B. M. is on 
the west side of column 6 inches north of horizontal brace and 8 inches from iron 
pedestal; established in 1881 J)y C. Donovan, assistant engineer. 

Elevation, 6.6741 meters. 21.897 feet. 

Zero of U. S. engineer's gauge at Port Eads. 

Elevation, 5.4049 meters. 17.733 feet. 

M. B. D. is a copper tack leaded in top of brick pier at northeast corner of old 
South Pass Light-Housefoundation at Port Eads. The brick pier is 15 by 20 inches and 
about 1 foot above ground ; established in 1875 on the brick, reestablished in 1881 and 
copper tack put in by C. Donovan, assistant engineer. 

Elevation, 6.7205 meters. 22.049 feet. 

P. B. M. J. is the horizontal furrow of cross on river side of middle column under 
east side of light-house at the end of the jetties at mouth of South Pasb; the column 
is under fog bell and by platform for clock weights ; -f- cut on river side of column 0.35 

U.S. 
meter above platform and marked with drab paint -|- 

P.B.M. 

Elevation, 7.4402 meters. 24.410 feet. 

TOPOGRAPHY AND HYDROGItA.PHY. 

Above Keokuk, — The field work of topography and hydrography was resumed on 
August 2, 1893, at stone line 114 near Montrose, where work of 1892 ended. Work 
was continued northward and closed on September 30, at stone line 132, 1 mile above 
Keithsburg, 111., a distance by river of 63 miles. 

The party was in charge of Assistant Engineer A. T. Morrow and was quartered 
on the steamer Patrol and survey boat JUinois. The methods pursued were the same 
as followed in previous work, instructions for which will be found in Annual Report 
Mississippi River Commission, 1891, p. 3481. 

On the closing of the field work the surveyors returned to the office and com- 
pleted their computations and field plats. 

The number of square miles of topography done this season is 184; the number 
of square miles of hydrography 31, making an average of 4.1 square miles covered 
each working day durin'g the field season. 

Appended hereto are tables showing discrepancies in levels, elevation of high- 
water marks, the slope between successive stone lines from Keithsburg to Alton, 
and descriptions and elevations of bench marks. 

Details of the field work will be found in report of Assistant Engineer A. T. Mor- 
row. (Appendix 10.) 
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Table 5. — Diacrepanoiea between precise and ordinary levels. 



Between P. B. M's. 



Distance. Error. 



Nos. 2aiid3... 
!Kos. 3 and 7 . . . 
No8.7andll.. 
Kos. llandlT 
!Koa. 17andl8. 
If 08. 17 and 19, 
No8. 19 and 20. 



i MiUs. 

16 

18| 

111 



Leveled by 



Feet. 
0.08 F. G. Gray. 
0.01 , Do 

0. 02 I Do 

0. 09 M. I. Powers, jr. 
0.02 ! Do 

0. 03 M. I. Powers, jr., and W. H. Roper. 
0.01 ! W.H. Roper. 



TA.BLK 6. — Discrepancies bettceen right and left bank levels. 



River crossing at— 



Stone line 115 
117 
118 
110 
120 
121 
122 
123 
124 



Dis. 


Dis- I 


tance. 


crepancy.| 


Miles. 


Feet. \ 


3 


0.04 


3 


0.03 


8 


0.06 


3 


0.10 


3 


0.05 


3 


O.U 


8 


0.08 


3 


0.09 


8 


0.03 



River crossing at — 



Stone line 125 
126 
127. 
128. 
129 
130. 
131 
132 



Dis- 


Dis- 


tance. 


orepancy. 


Miles. 


Feet. 


3 


0.02 


3 


0.09 


3 


0.19 


8 


0.09 


3 


0.13 


3 


0.05 


3 


0.01 


3 


0.09 



Table 7. — Descriptions and elevations of high-water marks leveled to in season of 189S, 

B datum plane, which is 8.1 
gulf level at Biioxi, Miss.] 



[Elevations are referred to Memphis datum plane, which is 8.13 feet (preliminary value) below 

"' rel '■ " 



Description. 



Year. 



On west side of Warsaw, III., flour mills, near center of building, cat in stone by U. 
S. engineers \ 1888 



Do. 



1892 



On pine gauge nailed to culvert J ust above Warsaw flour mills I 1888 

Do I 1892 

On east side of first warehouse above depot, Montrose, Iowa (private marks) , 1851 

Do I 1880 

; 1881 



Do. 
Do. 



On north abutment of Fort Madison bridge. 



Do. 
Do. 



On northeast corner of flour mill,. Dallas City, 111 

Do 

On mouth of stone sewer below elevator, Burlington, Iowa . 
On draw pier of railroad bridge at Burlington, Iowa 

Do 



Do. 



On northwest comer *\J^ warehouse, Nauvoo, Dl ' 1881 

Do ^. 1890 

1851 
1880 
1888 
1851 
1892 
1888 
1851 
1888 
1892 

1880 

1881 
1888 
1892 
1888 
1881 
1851 
1888 
1892 
1892 
1881 
1888 
1851 



Private marks in ^^ warehouse, Burlington, Iowa . 
Do 



Do. 
Do . 



On southwest comer of brick building, Secona and Schuyler streets, Oqnawka, III. 
Do 



Do. 



On A. B. Garard's fish house, Oquawka, III . 
Do. 



On southwest corner of brick warehouse, Keithsburg, III 

On frame residence, corner Second and Main streets, Keithsburg, Dl 

On laundry building, Second and Washington streets, Keithsburg, 111. (not reliable) . 
Do 



Eleva- 
tion. 



Feet. 

601.49 

50L34 

SOL 49 

SOL 32 

52L45 

518.20 

519.05 

519.89 

521. 01 

621.27 
630.93 
525.46 
526.06 
532.95 
530. 12 
536.37 
637.06 
636.63 
535.80 

534.38 

535.27 
535. 95 
636.28 
539.92 
540.51 
54L20 
539.87 
540.09 
544.73 
544.55 
544. 70 
645.19 
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Tablk 8. — Slope of waier surface in Afississippi River between successive stone lines from 
Keiihsburg, IlL, to AltoUy III. 

[Elevations given in column 3 are in feet above the Memphis datum plane. Gulf level (preliminary 
value) is 8.13 feet above this plane. The values iciven lor stone lines 132 to 114 were determined 
between August 2 and September 26, 1893, the stage on the Burlington gauge ranging from 510.9 to 
512.6 feet.] 



Xo. of 
stone 
line. 



132 
131 
130 
129 
128 
127 
126 
125 
124 
123 
122 
122 
120 
119 
118 
117 
116 
115 
114 



Location of line. 



1 mile above Koithsburg 

2 miles below Keithsbnrg 

1| miles above foot Huron Island . 

Head Benton Island 

jkmile above Oqnawka 

2| miles below Oqnawka 

l} miles above tiead Otier Island. . 



•K mile above foot Otter Island. 

i| miles above Burlington bridge 

2} miles Ijelow Burlington bridge 

34 miles above foot Burlington Island. 
^ mile below foot Burlington Island. .. 



f>« mile above head Dallas Island. 
In ' - - - 



_._!.- 



mile above head Lead Island . 
|mile above foot Dutchmans Island . 

Head Niota Island 

1^ miles below foot ]N iota Island 

1 mile above Montrose, Iowa 

1} mUes below Montrose, Iowa 



Elevation 
of water 
surface. 



FeH. 

582.23 , 

530.86 

529.28 

527.51 

526.26 

524.76 

524.03 

522.30 

520.44 

519.00 

518. 35 

515.86 

514.99 

513.33 

511. 93 

511.34 

509.44 

508.90 

506.71 



Total 
slope be- 
tween 
lines. 


Mid- 
stream 
distance 
between 
Unes. 


Fe4t. 


MiUs. 


1.37 


3.52 


L68 


2.80 


1.77 


3.84 


1.25 


3.34 


1.50 


3.25 


.73 


3.10 


1.73 


8.00 


1.86 


2.75 


.75 


3.63 


1.34 


2.75 


2.49 


3.37 


.87 


8.00 


1.66 


3.25 


1.40 


2.87 


.59 


2.64 


1.90 


8.95 


.54 


3.00 


2.19 


2.81 



Slope 

l»er 

mile. 



Feet. 



0.388 
.564 
.530 
.374 
.461 
.236 
.677 
.676 
.207 
.487 
.740 
.290 
.511 
.488 
.224 
.481 
.180 
.780 



[Elevations given in column 3 are in feet above the Memphis datum plane. Gulf level (preliminary 
value) is 8.13 feet above this plane. The values given for stone lines 114 to 95 were determined 



between September 1 and November 10, 1892. 
ranged from 2.2 to 4.8 feet.] 



The stage on the Hannibal gauge for this period 



114 

113 

112 

111 

110 

109 

108 

107 

106 

105 

104 

103 

102 

101 

100 

99 

96 

97 

96 

95 



1} miles below Montrose, Iowa 

1 mile below upper end I>es Moines Rapids Canal . . . 
1 mile above miadle lock Des Moines lUpids Canal . 

At Keokuk bridge 

A mile above upper mouth Des Moines River 

Head Fox Island 

A mile above head Hackley Island 
4 mile above foot Inland Ko. 408. 

Head of Island No. 410 

i mile above foot Tully Island 

At Canton, Mo 

§ mile above head Shandrew Island 

At landing, La Grange, Mo 

A mile^aDove month Canton Chute, 
l} miles above Quincv Railroad bridge 
At House of Correction, Qnincy, III 
I mile below head Ward Island . 
I mile below mouth South River 
t'W miles below foot Island No. 4H6 . . . 
i mile below head Armstrong Island 
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Table 8. — Slope of water surface in AfiesUsippi River hehoeen succeesive stone lines from 
Keithshurgj 111,, to Altdn, III. — Continued. 

[Elevations jeiven in oolanui 3 are in feet above the Memphis datam plane. Gnlf level (preliminftry 
valae) is 8.13 feet above this plane. The valaes ^iven for stone lines 95 to 61 were determinea 
between August 4 and November»13, 1891. The stage on the Hannibal gauge for this period ranged 
f^om -0.1 to 4.2 feet.] 



No. of 
stone I 
line. I 



Location of line. 



95 
94 
93 
92 
91 
90 



85, 

84 I 

83 ■ 

82 

81 I 

80 

79 I 

78 

77 

76 

75 I 

75 1 

74 1 

73 

72 

71 

70 

69 

68 

67 

60 

65 

64 

63 

62 

61 



i mile below head of Armstrong Island 

At Hannibal railroad bridge .*. 

At foot Kingslsland 

14 miles above depot, Saverton, Mo 

f mile below head of Co tte 11 aland 

A milo above head of Gilberts Island 

I mile above Mundy Landing 

Upper end Cottonwood Island 

Center of South Fritz Island 

li miles above Louisiana bridge 

h mile below railroad bridge, Buffalo Creek 

Mouth of Little Calumet Creek 

i mile above head Clarksvllle Island 

Center of Bagle Island 

Center of Coon Island 

Foot of McCoy Island 

I mile below Howard Island. .- 

li miles below Hamburg, 111 

i mile below foot of Westport Island 

{mile below Gilead Landing, 111 

At Hogville, HI 

do 

* mile below foot Turner Island 

At Cap Au Gris, Mo 

At Bond Hollow, h mile below head Cuiver Island . . . 

Foot of Cuiver Island 

A cross Two Branch Island 

Foot of Apple Island .' 

^ mile above head of Iowa Island 

Across center of Squaw Island 

Through Upper Grafton, 111 

^ mile above head of Slim Island 

At Portage des Sioux, Mo 

1 mile above mouth of Piasa Creek 

I mile below foot Little Piasa Island 

At upper end Alton, 111 , 



Elevation 
of water 
surface. 



Total I .JJif- 
slope be- "*J«»»»^ 
tSUn distance 
1?™ between 
^»°«»- lines. 




Slope 
per 
mile. 



DESCRII TION OF BBNCH MARKS ABOVE KEOKUK, IOWA, AND THEIR ELEVATIONS IN 
FEET ABOVE THE MEMPHIS DATUM. 



Stone line i74.— About half way between Nashville and Montrose, Iowa, across 
head of small island covered with willows. 

■4* Tile and pipe between the river bank and public road directly in front of 
the residence of Charles Hummel and between an old stone culvert and the west 
corner of a hedge inclosing an orchard on the hillside. It is 14 meters from the 
river bank, and 8 meters from the wagon track of the public road at a point 13 
meters south of where a small ravine crosses the road ; also 27^ meters from corner 
of hedge and 18.7 meters from 8- inch hickory tree. Elevation : Cap on pipe, 530.26; 
bolt in tile, 526.23. 

-^^ Tile and pipe on little hillock between the public road and the railroad on 
the section line running west from the river on the south line of Solferino farm. 
Measuring on the section line it is 61 meters from the river bank, 56.5 meters from 
the center of the road, and 43.7 meters from the center line of railroad; it is also 
37 meters from a large arched stone culvert on railroad. Elevation : Cap on pipe, 
534.40; bolt in tile, 530.39. 

Mechanics Hook, — Large bowlder in bed of river about 200 meters above stone line 
114, and 10 meters from right bank. In low water it projects about 2 feet above the 
surface. Elevation of top^ 508.79. 

Old B. M. Spike in eastsido of walnut tree 15 meters east of culvert No. B. 32 on St. 
Louis, Keokuk and North Western Bailroad in lower part of Montrose, Iowa. Bench 
mark marked by blaze and No. 16 in white paint. Elevation, 519.50. 

1 L. B. Nail in root of tree 20 meters from shore line in row of trees along fence 60 
meters above Main street, Nanvoo, III. Elevation, 515.24. 
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P. B. M. 3 is at Montrose, Iowa. It is center of copper bolt leaded horizontally in 
upper foaDdation stone of brick store building on soath comer of Main and ('<*<lar 
streets. It is on the east side 3 feet from north comer marked U. S. P. B. M. Lleva- 
tion, 537.23. 

b'i Mackenzie, — Spike in root of 30-inch tree in willow grove jnst above Montrose, 
Iowa, 125 meters below mouth of Jack Creek, 110 meters above upper warehouse in 
Montrose, and 15 meters from river bank. Marked with circular iron plate spiked 
to tree. Elevation, 514.13. 

H. W., 1851, 1888, 1881, 1880, Montrose, Iowa. These marks are on east side of 
first warehouse above depot at Montrose, Iowa. Near center of building, marked 
with black paint. Elevation: 1851 =521.45: 1888 = 519.89; 1881 = 519. (»; 1880= 
518.20. 

2R. B. Spike in trunk of large elm tree 2 meters from bank 150 meters below a 
GovemiKent light ; 600 meters below stone line 115 ; 230 meters above mouth of small 
slough. Elevation, 514. 

69 Mackenzie.— Spike in trunk of three pronged maple tree, 10 meters north of B. 
M. ^P, marked by a circular iron plate nailed to tree. Elevation, 615.40. 

Stone line 115. — At Nauvoo, 111. ; m line of prolongation of Young street. 

•4^ Tile and pipe one-half meter north offence on south side of Young street; 116 
meterH from river bank; to brick house, 262^, 130 meters.; to southeast comer of 
hedge 251^ 30', 56 meters ; to southwest oomer of hedge 97^ 30', 88 'meters. Direc- 
tion of Young street. Nauvoo, l}l.,—2^^. Elevation : Cap on pipe, 537.96 : bolt in 
title. 533.96. 

^^^ Tile and pipe on the right bank of the river 11 meters from the bank in a 
cluster of large soft maple trees at the month of Excelsior Slough. A 20-inch soft 
maple is 325^, 4 meters ; 36- inch cot ton wood is 48^, 19 meters ; 22-inch maple, 91^, 13.5 
meters j 20-inc'h soft maple, 191^, 5.7 meters ; 20-inch soft maple is 232^ 30', 7.5 meters. 
Elevation: Cap on pipe, 516.10 ; bolt in tile, 512.09. 

A\&r^@ Sand Ridge. Tile and pipe about li miles above Montrose, Iowa ; on a 
sand ridge on west side of wagon road, 10 feet inside of fence, railroad adjoining 
wagon Toad on east side. Station is 300 meters below mile post 30, and about 300 
meters above a small shanty near comer of hedge fence. Elevation : Cap on pipe, 
553.68 ; bolt in tile. 

2 L. B. Nail in root of lone 36-inch walnut tree, along fence 400 meters above where 
Young street, Nauvoo, comes out to the river, 50 meters above Government light, 60 
meters above house. Elevation, 535.04. 

Mackenzie. — Nail driven horizontally in base of rock foundation in northwest cor- 
ner on west side of Diamond Jo warehouse at Nauvoo Landing, in upper part of 
Nauvoo, 111. Elevation, 518.20. 

H. W. 1890, 1881, Nauvoo, 111. These marks are on north side near northwest comer 
ot Diamond Jo warehouse ; 1890 is scratch dug in mortar 3.7 feet above bottom of 
foundation ; 1881 is paint mark directly below. Elevation : 1890 = 521.27 : 1881 = 521.01. 

3 R. B. Nail in root of 18- inch maple tree, on east side of Devils Island, 5 meters 
from shore, about three-fourths mile above foot of island, and 600 meters above and 
across the river from Diamond Jo warehouse in Nauvoo, 111. Elevation, 515.20. 

4 R. B. Nail i v root of 30-inch pin oak tree 5 meters from east bank of Devils 
Island, across river and slightly below @ Sherman; 100 meters below long bar and 
viongh rauning into island. 'Elevation, 516.67. 

Stone live JIG. — One and one-half miles below head of Devils Island. 

H* Tile and pipe on the easttside of river road, on line dividing the land of Kim- 
ball j&nd Laubisheimer ; •one- fourth mile below north line of section 31 of Illinois 
land survey ; 150 meters above an old lime kiln which stands on the river bank ; it 
is 18 meters from the river bank j to 18-inch elm tree, 129*^, 18.5 meters; to 9-inch 
hickory, 140^', 11.5 meters; to24-mch red oak, 310°, 6.2 meters. Elevation: Cap on 
pipe, 539.27; bolt in tile, 535.27. 

^i^ Tile and pipe on Devils Island opposite B. M. ^If ; 22 meters from bank of 
river, midway between the shore and a small slough running parallel with the shore; 
to 21-inGh willow tree, 330°, 7.2 meters; to 16-inch willow tree, 66°, 7.3 meters; to 
16-inch willow tree, 138°, 8.5 meters ; all marked with triangular blaze facing bench 
mark. Elevation: Cap on pipe, 517.70; bolt in tile, 513.70. 

H* Tile and pipe on Devils Island, 740 metiers back of B. M. 4^ ; on a small ridge 
between the pond and the overflowed ground back. Bearing of line between bench 
marks 3 and 4, 300° 30' ; to 10- inch maple tree, 311°, 7.5 meters; to 24-inch elm, 35°, 
10 meters; to 16-inch elm, 197°, 8 meters; all are marked with triaugular blaze on 
side facine bench mark. Elevation: Cap on pipe, 518.38; bolt in tile, 514.39. 

3L. B. Nail in root of 36-inch cotton wooa tree, 100 meters above B. M. H^; 35 
meters from river bank, 250 meters below Government light. Elevation, 516.85. 

4 L. B. Nail driven horizontally in foot of 15-inch ash tree, on main L. B. back of 
Kiota Island. Tree standing alone at base of rock bluff. Elevation, 518.45. 

5 L. B. Nail in 18-inch elm tree standing at foot of bluff, 30 meters from the water's 
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edge. Nail found in tree with old mark obliterated. It ib evidently an old bench 
mark tree blazed. Elevation, 519.61. 

6 L. B. Nail in root of 36-inch cottonwood at foot of bluff three-fourths of a 
mile below submerged dike at head of Niota Island, opposite foot of large sand bar 
attached to Niota Island. Elevation, 518. 48. 

68 Mackenzie. — Railroad spike in root of double maple tree 8 inches and 18 inches 
in diameter, on river side of Devils Island, 1^ miles below its head; about 100 meters 
above B. M. ^^^ ; 350 meters below lower of two dikes on east side of Island marked 
with circular iron plate nailed to tree. Elevation, 516.39. 

61 Mackenzie. — Spike in root of tree 8 meters firom river shore of Devils Island; 
450 meters below extreme head of island; 140 meters above Government light, 
marked with circular iron plate nailed to tree. Elevation^ 516.86. 

4 K. B. Top of north corner of stone pier of St. Louis, Keokuk and North Western 
Railroad water tank ; 450 meters below depot in Fort Madison, Iowa; on second pier 
northwest of spout to tank. Elevation, 529.34. 

P. B. M. 4 is top of copper bolt leaded vertically in top of west end of south abut- 
ment of Chicago, Burlington and Quincy Railway bridge over Painter Creek, 1 mile 
south of Viele Station, Iowa, marked IT. S. P. B. M. Elevation, 550.09. Not con- 
nected with in 1893. 

P. B. M. 5. Top of copper bolt leaded vertically in northeast comer of stone of 
middle pier of Chicago, Burlington and Quincy Railway bridge over Little Devils 
Creek, one-half mile below Viele Station, Iowa, marked U. S. P. B. M. Elevation, 
544.16. Not connected with in 1893. 

P. B. M. 6. Top of copper bolt leaded vertically in top of stone abutment of Chi- 
cago, Burlington and Quincy Railway bridge over Devils Creek, one-half mile north 
of Viele Station, Iowa, marked U. S. P. B. M. Elevation, 549.12. Not connected 
within 1893. 

P. B. M. 7 is at Fort Madison, Iowa. It is top of copper bolt leaded vertically in the 
water table of the hotel Anteres, on Front street near the depot. It is near the center 
of the building on the south side, marked U. S. P. B. M. Elevation, 541.32. 

City d^itum of Fort Madison is low water of 1864 ( f ) at the foot of Pine street. 
This IS 31 .48 feet below P. B. M. 7. Elevation, 609.84. * 

Stone line ii?.— Lower part of Fort Madison and across head of Niota Island. 

-4^^ Tile and pipe on the hillside 12 meters southeast of the center of the public 
road and 80 meters from the river bank : it is at the point where the bluffs turn back 
from the river, 125 meters north of @ Niota; to 10-inch reS. oak tree, 31° 30', 17.5 
meters; to 12-inch red oak, 254^, 16.2 meters; to 15-inch Jack oak, 180°, 9.7 meters; 
to B. M. H^ 148°, 00". Elevation : Cap on pipe, 586.36 ; bolt in tile, 582.36. 

^7 Tile and pipe on a sandy ridge which extends along the west bank of Niota 
Island to head of island, 240°, 143 meters ; to north corner of little frame house. 68°, 
69 meters; to water's edge north, 25 meters; to large soft maple tree containing 
bench mark of Maj. Mackenzie, 3°, 22 meters. Elevation: Cap on pipe, 524.11; bolt 
in tile. 520.09. 

^} Tile and pipe in a vacant lot belonging to Mr. Wilson in the southwest quarter 
of block inclosed by Spruce street on the west, Division street on the south, Locust 
street on the east, and Des Moines street on the north; in Fort Madison, Iowa. It 
is li meters from the line of a lot west belonging to J. C. Atlee; it is 46.5 meters 
east of Spruce street, and 11 metersvsouth of the alley running east and west through 
the block. Elevation: Cap on pipe, 534.88; bolt in tile, 530.87. 

Mackenzie. — Spike in root of 48-inch maple tree on hesid of Niota Island, 22 meters 
south of B. M. ^i^ ; 100 meters above house. Elevation, 519.47. 

7 L. B. Nail in root of 36-inch maple tree standing in bunch of willows and maples 
on sand bar, 800 meters above head of Niota Island, a little above point opposite 
Diamond .)o warehouse, at Fort Madison. Elevation, 517. 

8 L. B. Nail in root of 12-iuch maple tree, on top of bank at head of island, 200 
meters below Fort Madison bridge. Elevation, 519.05. 

9 Ij. B. Nail driven in sloping 12 by 12 inch timber, on north end of first pier of 
trestle work east of east stone pier of Fort Madison, Iowa, bridge. Elevation, 
515.61. 

10 L. B. Nail in root of 36-inch oak tree, on top of bank, 60 meters from water's 
edge, three-quarters mile above Fort Madison bridge, and about 200 meters below 
lower of twojsubmer^ed dikes. Elevation, 525. 

Mackenzie. — Spike in root of 48-inch cottonwood, on river bank, 20 meters from 
water's edge in low water, opposite foot of Dntchmans Island, and about 500 meters 
above upper of 2 submerged dikes on left bank. Elevation, 519.23. 

Mackenzie. — Nail on land side of 48-inch lone cottonwood tree, 20 meters from 
river, on left bank, opposite center of Dntchmans Island, at the point where road 
past Appanooce school house comes out to river, marked by a circular iron plate 
nailed to tree. Elevation, 521.69. 
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ZerOf Signal Service gauge. Fori Madison, Iowa. — It is a wooden gauge on tho west 
end of draw pier to Fort Madison bridge. Elevation of zero, 509.44. 

Zero, U. S. Engineers gauge,— This gauge is cut in the south side of the second 
stone pier from the Iowa end of the Fort Madison bridge. Elevation of zero, 509.33. 

High tcater marks, 1880, 1888, 1851, Fori Madison, Iowa. — Cut in stone on west end 
of north abutment bridge. Elevation: 1880=525.46: 1888=526.06; 1861=530.93. 

Stone line 118. — Across Dntchmans Island, a little below the center. 

■4^«*=@ Appanooce. — Tile and pipe about three-qnarters of a mile from river on Illi- 
nois side, in cultivated field 20 meters above telegraph pole, on. which is fastened the 
234-mile board, Chicago, Santa Fe and California Railroad ; and 30 meters west of west 
right of way fence, about 2 miles above Niota, III. Road crosses railroad about 300 
meters above station. Elevation: Cap on pipe, 531.90^ bolt in tile, 5^7.89. 

^i^ Tile and pipe at the northeast corner of the Appanooce school house yard, on 
ihe section line running spnth from the river and separating the property of Stur- 
geon on the east and Doolittle on the west ; to northeast comer of the school house, 
80^, 17.5 meters; to red oak tree 20 inches diameter, 821*^', 8.5 meters; to 12-inch red 
oak tree, 43°, 3.7 meters. Elevation: Cap on pipe, 535.70; bolt in tile, 531.70. 

-^i^ Tile and pipe about half, way np the hillside, at a point 52 meters back of St« 
Louis, Keokuk and Northwestern Railroad and 101 meters above bridge 16 C ; to 26- 
inch white oak tree, 214^, 3.6 meters; to 21-inch white oak tree, 337°, 2.9 meters; to 
18- inch white ouk tree, 118*^, 7.5 meters. Elevation : Cap on pipe, 645.27 : bolt in 
tUe, 641.28. 

11 L. B. Nail driven in the root of 15-inch black ash, 20 meters from water's edge, 
about 400 meters above stone line 118. Elevation, 519.12. 

Mackenzie. — Spike in root.of 36-inch lone oak tree on top of the bank on the road- 
side and 40 meters from the water's edge, opposite large willow bar in front of Lead 
Island, on ]eft*bank. Elevation, 527.42. 

Mackenzie. — Spike in root of 48-ineh cottonwood tree standing alone on river bank. 
20 meters from water's edge at low water, on left bank opposite head of Lead Island 
and 200Tneter8 above a stone quarry. Elevation, 520.82. 

Mackenzie.— Spike in root of 36-inch ash tree, on top of bank 30 meters from 
water's edge at low water, on left bank 600 meters below stone line 119, opposite 
first dike above Lead Island. Elevation, 522.72. 

5 R. B. Spike in top of north pile of dike behind Lead Island. Elevation, 514.49. 

6 R. B. Spike in root of 36-iuch double elm tree, on main bank 15 meters from 
shore, opposite head of Hog Island. The tree is the lower of a group of three large 
elms. Elevation, 520.27. 

Stone line 119. — One-fourth mile below Pontoosac, 111., where public road turns 
liack from river. 

^^ Tile and pipe on brow of hill back of Pontoosac, 111., 75 meters east of the 
section line running south from tho river; to 11-ineh elm tree, 274*-\ 22 meters; to 
9-inch elm tree, 104^, 28i meters; to comer of fence on section line, 80^, 75.2 meters. 
Elevation : Cap on pipe, 658.48; bolt in tile, 654.48. 

H^ Tile and pipe 1 meter east of fence and 35.5 meters south of comer of fence 
where the public road turns south from the river along the section line, about one- 
fourth mile below Pontoosac, 111. It is 70 meters from the river bank and 37 meters 
8. 20^ W. of the northwest corner of osage orange hedge inclosing the field on the 
east side of the road. Elevation : Cap on pipe, 528.81 ; bolt in tile, 524.79. 

^^ Tile and pipe on the Iowa shore, opposite Pontoosac, HI. It is in a cluster of 
large soft maple trees west of a larger patch of willows, about 45 meters from the 
bank. It is between two long dikes, 500 meters above the lower and 200 meters 
below the upper dike; to maple tree 30 inches in diameter, 28^, 6.2 meters; to 32-inch 
maple tree, 190°, 6.3 meters: to 16-inch maple tree, 99°, 129 meters; to 12-inch Jack 
oak tree, 317°, 2.7 meters. Elevation : Cap on pipe, 522.17; bolt in tile, 518.19. 

^\^ Tile and pipe 807 meters back of B. M. -^p by the side of a wagon road in 
heavy timber 150 meters south of the outlet of Green Lake. The bearing of the line 
from B. M. H^ to B. M. J^^ is 347° 30'; to 30-inrh elm tree, 320^, 7.5 meters; to 
36-inch elm tree, 58°, 13.2 meters; to 11-inch elm tree, 158°, 8 meters. Elevation: 
Cap on pipe, 523.60; bolt in tile, 519.59. 

12 L. B. Nail in root of 30-inch elm tree on river bank, 60 meters from water's 
edge at low water ; about three-fourths mile above Pontoosac, 111. It is about 50 
meters below a small bridge. Elevation, 520.70. 

Mackenzie. — Spike in root of 24- inch oak tree on river side of road, 75 meters from 
water's edge, on Illinois bank about 275 meters below Sycamore street, in Dallas 
City, 111. Elevation, 530.04. 

Mackenzie. — In stone foundation on northeast corner of warehouse in Dallas City, 
m., opposite mill chimney. Elevation, 529.11. 

Hign-water marks 1851, 1892. Dallas Ciiif, III.— Ou comer of flour mill in Dallas 
City, 111. Elevation, 1851, 532.95; 1892, 530.12. 



2762 REPORT OF THE CHIEF OF ENGINEERS, U. 8. iiRMT. 

Mackenzie. — Spike Id 24-ineh lone ash tree on L. B., opposite foot of Thompsons 
Island, 50 meters from bank of slonp^h. Klevation, 523.98. 

Mackenzie. — Spike in willow tree on the wewt side of Thompsons Island, 300 meters 
above foot of island, 10 meters from bank. Elevation, 520.88. 

7 R. B. Nail in root of 36- inch maple tree, 3 meters from shore, 100 meters below 
small dike, opposite foot of Dallas Island. Elevation, 520.21. 

Stone line /;?a— One-half mile above foot of Thompsons Island. 

^^ Tile and pipe on the section line running south from the river, a short distance 
east of Dallas City, 111. It is about half way up the hillside, 143 meters from the 
center of the Chicago, Burlington and Quincy Railroad, and 189 meters from the 
«enter of the Atchison, Topeka and Santa Fe Railroad. Elevation : Cap on pipe, 
621.28; bolt in tile, 617.29. 

^^ Tile and pipe on Thompsons Island, 30 meters from the north shore, approx- 
imately on line between ^^ and ^^; to small birch tree (blazed), 338*^, 4 meters. 
Elevation : Cap on pipe, 523.02 ; bolt in tile, 519.01. 

-^50 Tile and pipe on the oection line running north from the river between the 
properties of Patterson on the east and Blakeley on the west. It is 35 meters from 
the shore, at the southeast comer of a cultivated field. No trees or fence near. Ele- 
vation: Cap on pipe, 524.97; bolt in tile, 520.98. 

■i-'iQ Tile and pipe on the bank of a small bayou on line of B. Ms. '" and ^^, A 
large pond, with an old levee on the north, is m line. Elevation: Cap on pipe, 
521.76: bolt in tile, 517.75. 

Maciceneie. — Spike in 36-inch elm tree on top of bank, 8 meters from top of bank ; 
on north bank of Thompsons Island, 675 meters above stone line 120; 1 mile above 
foot of island. Elevation, 522.46. 

Mackenzie. — Bolt in 30-inch elm tree, 10 meters from top of bank, opposite head of 
large willow bar and foot of Peels Island; on north bank of Thompsons Island. 
Elevation, 522.30. 

13 L. B.-Nail in root of 15-inch willow tree on top of bank, 100 meters above 
Mackenzie bench mark. Elevation. 522.39. 

Mackenzie. — Bolt in root of stump on top of bank, 1 mile below head of ThompaonB 
Island ; on left bank opposite head of first large bar above foot of Peels Island. 
Elevation, 523.44. 

Mackenzie. — Bolt in root of 12-inch maple near head of Thompsons Island, 20 meters 
from water. Elevation, 524.31. 

Stone line 121. — Foot of Burlington Island. 

^^-^ Tile and pipe on the property of Schultz, at the center of section 32. It is 
202^, 1.8 meters from the quarter-section stone« and 267^. 10.2 meters from a 7-inch 
maple tree (blazed). Elevation : Cap on pipe, 525.63; bolt in tile, 521.61. 

^'i^ Tile and pipe on a narrow sandy ridge in woods on the channel side of Turkey 
Island, 5 meters from the top of bank; to 18-lnch willow tree, 52^ 30', 10 meters; to 
20-inch willow, 147^, 5 meters. Elevation: Cap on pipe, 523.31; bolt in tile, 519.31. 

•^J^ Tile and pipe in a small open space in the front of Peels Island opposite the 
foot of Burlington Island, 21 meters from the bank and 10.5 meters, 85°, from a 12- 
inch willow tree, marked with triangular blaze facing benchmark. Elevation: 
Cap on pipe, 527.17; bolt in tile, 523.16. 

^l^ Tile and pipe on a ridge on Peels Island, 554.5 meters back of B. M. ^f^; to 
18 inch hickory, 352'-', 5 meters; to 15-inch elm, 81°, 4 meters; to 24-inch sycamore, 
188^-, 4.3 meters. Elevation : Cap on pipe, 527.04 ; bolt in tile, 523.04. 

14 I^. B. Nail in root of tree on L. B. of Shokokon Slough, 20 meters from bank 
opposite foot of 2-mile island. Elevation, 523.96. 

8 R. B. Nail in root of 15-inch willow, 5 meters from bank on south comer ot tim- 
ber on upper Twin Island. Elevation, 521.37. 

9 R. B. Nail in root of 18-inch oak tree on the point of right bank, 1 mile above 
head of liOwer Twin Island, opposite foot of large willow bar ; this point is revetted. 
Elevation, 524.83. 

Mackenzie. — Spike in root of large oak tree, 5 meters from bank; 200 meters above 
B. M. 9 R. B. Elevation, 525.98. 

Stone line lH?. — One mile below Patterson Station, Iowa; across head of Island No. 
380, and the foot of a small island opposite. 

-^P Tile and pipe on Burlington Island, 15 meters from east shore, opposite foot of 
2-mile island. It is 165°, 18.3 meters, from a 15-inch ash tree; 253° 30', 9.2 meters, 
from a 30-inch elm ; 70°, 10 meters, from a 22-inch elm; trees blazed Elevation: Cap 
on pipe, 525.93; bolt in tile, 521.93. 

^'i^ Tile and pipe on Island No. 380, 60 meters from head and 17 meters from top 
of bank; to 41-inch elm tree, 148^, 7.4 meters; to 9-inch ash tree, 235°, 4.5 meters; 
trees blazed. Elevation : Cap on pipe, 527.37; bolt in tile, 523.36. 

^ 1^ Tile and pipe 25 meters from the shore of a slough passing behind a small 
island. It is in open pasture, back of which lies an extenalye area of flat land ooT- 
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erod with marsh grass and weeds. Elevation: Cap on pipe, 528.62; bolt in tile, 
524.59. 

L22 rpiie and pipe In the north end of a clnmp of willows in the low laud, 830 metiers 
back of B. M. ^l^ and in line with B. Ms. ^^ and ^^', is about 100 meters back of a 
small slough running south and surrounded by tall marsh grass. Elevation : Cap on 
pipe, 526.25; bolt in tile, 522.20. 

Mackenzie — Spike in root of 10-inch willow tree on Burlington Island, 15 meters 
above foot of island and 15 meters from shore. Elevation, 52.269. 

15 Li. B. Nail In root of 7-inch ash tree on top of left bank of Shokokon Slough, 
115 meters above dike, behind 2-mile island. Elevation : 527.18. 

16 L. B. Nail in root of willow tree, 50 meters from water's edge, on left bank of 
Shokokon Slongh, three- fourths mile above head of 2-mile island, 150 meters above 
foot of mud bar extending into slongh. Elevation, 524.21. 

17 L. B. Nail in root of 8-inch whIow, 40 meters from top of bank, opposite foot 
of willow bar on left bank of Shokokon Slough ; on line of stone line 123. Elevation, 
524.61. 

10 R. B. Op root of 36-inch maple tree, 5 meters from bank, on small island near 
right bank at stone line 122; 200 meters below head of island. Elevation, 525.95. 

Mackemie.—Ou 18- inch elm tree on right bank, 40 meters from shore; 100 meters 
above road leading down to Kemper Landing; no spike in tree. Elevation of center 
of circular iron plate, 530.98. 

11 R. B. Nail in root of 18-inch elm tree, 30 meters from water^s edge, near the point 
where the Chicago, Burlington and Quincy Railroad leaves the river bank, about 3 
miles below Burlington, Iowa. Elevation, 526.29. ^ 

P. B. M. 9. Center of hole in copper bolt leaded horizontally in top of foundation 
stone of brick house of James Gibl)8, 4 miles above Fort Madison, Iowa. It is on the 
south side, 3 feet from southeast comer. House stands about 150 meters west of 
Chicago, Burlington and Quincy Railroad track, marked U. S. P. B. M. ; not con- 
nected with in 1893. Elevation, 552.79. 

P. B. M. 10. Top of copper bolt leaded vertically in north end of east abutment of 
Chicago, Burlington and Quincy Railroad bridge over Skunk River; 9 miles north of 
Fort Madison, Iowa; not connected with in 1893. Elevation, 554.87. 

P. B. M. 11 is on stone building formerly known as Patterson's grocery, now used 
as storehouse, 3^ miles below Burlington, Iowa, on south 8i<le of Chicago, Burlington 
and Qnincy Railroad. It is center of hole in copper bolt set horizontally on north 
side near northeast comer, 2^ feet from the ground, marked U. S. P. B. M. Eleva- 
tion, 546.94. 

B. M. Pat. It is point of preliminary location of @ Patterson. As it could not be 
used as a secondary station, the /\ tile was left in position and a bench-mark cap was 
placed on pipe. It is in a field 2 meters north of a hedge fence on hill near top, 
abreast the 4-mile post of Chicago, Bnriington and Quincy Railroad. A 2-story stone 
house with red roof is on slope of hill about 100 meters from stone. Elevation : Cap 
on pipe, 649.48; bolt in tile, 645.51. 

Mackenzie. — Circular iron plate nailed to railroad tie erected in ground 4 meters 
west of railroad track at stone line 123 on right bank. Elevation, 541.64. 

SUme line 12S, — At the 3-mile post on the Chicago, Burlington and Quincy Rail- 
road. 

^\^ Tile and pipe in the interior of Burlington Island, 560 meters back of B. M. ^ i^ ; 
on the east side of an old wagon road; to 25-inch elm, 184°, 13 meters; to 18-inch 
white oak, 248^, 10 meters. Elevation : Cap on pipe, 527.52; bolt in tile, 523.51. 

^l^ Tile and pipe on west shore of Burlington Island, on narrow ridge 5 meters 
from shore; to 12-inch willow, 336°, 3 meters; to 15-inch willow tree, 29° 30', 3 
meters; to 15- inch willow tree, 121° 30', .07 meter. Elevation: Cap on pipe, 527.75; 
bolt in tile, 523.81. 

•4^ Tile and pipe on the brow of the bluff above the 3-mile post on the railroad 
and in front of a dwelling house; to a 6-iuch hickory, 308^, 4.5 meters; to a 7-inch 
hickorv, 128°, 4.8 meters; to an 8-inch oak, 186° 30', 2.5 meters. Elevation: Cap 
on pipe, 657.80; bolt in tile, 653.78. 

P. B. M. 12. Destroyed. 

P.B.M. 13. Destroyed. 

P.B.M.14. Destroyed. 

12 R. B. Nail in southeast comer of crib around west abutment of Burlington 
bridge. Elevation, 522.25. 

13 R. B. Square czi cut in southeast corner of west abutment of Burlington 
bridge; stone is used as bridge seat and is in same course of masonry as those upon 
which the plate girder rests. Elevation, 542.68. 

Burlington City B, M, 1. — Top of water table on northwest comer of Front and 
Yalley streets. Elevation, 544.26. 

Burlington City B. M. ;?.— Top of stone door sill on the northeast comer of Main 
and Yalley streets. Elevation, 545. 
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CUy datum, Burlington, Iowa. — The elevations of B. M. 1 and 2 above are 101,53 and 
102.27, respectively, above the city datum of Burlington, Iowa. Elevation of city 
datum, 442.73, 

Zero Signal Service gauge, Burlington, Iowa. — Wooden gauge inside of long pier of 
drawspan of Burlington bridge at lower end. Elevation of zero, 7. CO. 

Zero U. S. Engineers gauge, Burlington, Iowa. — Cut in east side of pier at west end of 
drawspan of Burlington bridge. Elevation of zero, 618.16. 

Zero gauge, Burlington, Iowa. — Wooden gauge graduated to inches nailed to nortJi- 
east comer of B. B. A. clubhouse. Elevation of zero, 518.77. 

High^water marks, 1888, 1892, and 1851. — Burlington bridge, marked on lower side 
of round pier to drawspan by U. S. engineers. Elevations: 1888, 535.63; 1892, 
535.80; 1851,537.06. 

High-water mark, 1888, Burlington, Iowa. — Cut in side of upper stone of mouth of 
sewer emptying just below elev.ator. Elevation, 536.37. 

High-watermarks, 1880, 1881, 1888, 1892, 189^, Burlington, JaiPrt.— These are private 
marks in Diamond Jo warehouse; the two 1892 marks are on difl'erent part^ of the 
warehouse. Elevation: 1880,534.38; 1881,535.27; 1888,535.95; 1892,536.28; 1892, 
536.18. 

Stone line 124. — Upper part of Burlington, Iowa. 

J-?^ Tile and pipe on a ridge in the woods, 630.9 meters back of B. M. -^J*, nearly 
on line with B. Ms. ^\* and -^^ ; to 30-inch cottonwood, 314*^, 4.7 meters; to 8-inch 
locust, 148° 30', 7.8 meters; to 18-inch elm, 48° 30', 3.2 meters. Elevation: Cap on 
pipe, 530.94; bolt in tile, 526.94. 

4^ Tile and pip© on a sandy ridge, 25 meters from the water's edge, at thte old 
warehouse levee, about 60 meters below the ferry landing, and about 120 meters 
from the old sawmill. Elevation : Cap on pipe, 532.11 ; bolt in tile, 528.12. 

■^1* Tile andpipeon the brow of the bluft', ut the comer of the lots of Mr. Churchill 
and Mrs. Foote, about 50 meters north of the tall chimney of the waterworks engine 
house. Elevation : Cap on pipe, 644.44, bolt in tile, 640.42. 

Mackenzie. — On tree on river side of road along top of left bank, opposite Burling- 
ton, Iowa, and 300 meters above ferry landing. No spike in tree, so center of bolt 
in center of iron plate was taken. Elevation. 530.02. 

P. B.M. 15. Destroyed. 

Afao/:cniri6.— Center of bolt in center of iron plat-e on 36-inch elm tree on top of 
left bank, 1 mile above ferry landing, opposite Burlington, 75 meters below end of 
short dike, 100 meters above house near river. Elevation, 531.67. 

Mackenzie. — Center of bolt in center of iron plate on 15-inch olm tree, 20 meters 
from bank, 500 meters above point on left bank, opposite foot of Rush Island; 150 
meters below dike. Elevation, 532.24. 

Mackenzie. — Center of bolt in center of iron plate on 15-inch ash tree, on left bank, 
in open timber, 15 meters above a short dike opposite upper portion oi Rush Island. 
Elevation, 532.96. 

14 R. B. Nail in root of 36-inch elm tree, 2 meters from bank in mouth of small 
slough just above sawmill, opposite foot of O'Connell Island. Elevation, 527.76. 

15 R. B. Nail in root of 6- inch willow tree, 6 meters from bank of OX'onnell Slough, 
600 meters above mouth of Flint Creek, and 200 meters below point where wagon 
road leaves bank of slough in clump of six small willows. Elevation, 528.62. 

16 R. B. Spike in root of 8-inch birch tree, 10 meters from bank of O'Connell 
slough, 700 meters below point opposite head of O'Connell Island, opposite head of 
dry pond on main bank, having outlet 700 meters below. Elevation, 530.08. 

Stone line 125. — Foot of Otter Island. 

■^P Tile and pipe near large swamp, 626 nieteis bark of B. M. ^^^, to 15-inch 
cottonwood, 46^, 1.3 meters; to 18-inch elm, 136° 30', 8 meters; to 30-inch elm, 292°, 
10.2 meters. Elevation: Cap on pipe, 530.58; bolt in tile, 5-6.57. 

^\^ Tile and pipe at the head of the riprap, 14 meters from the water's edge, to 
15-inch black oak, 303°, 6.5 meters; to 24-inch elm, 12 <^, 11.5 meters. Elevation: 
Cap on pipe, 531.28; bolt in tile, 527.27. 

JJ^ Tile and pipe 13 meters west of a small slouch on Otter Island, 400 met-ers 
above foot of island and 100 meters from east side of island ; to 18-inch cottonwood, 
65°, 7.4 meters; to 15-inch cottonwood, 176° 30', 6 meters. Elevation : Cap on pipe, 
529.82; bolt in tile, 525.84. 

^\^ Tile and pipe on O'Connell Island, 8 meters from east shore, 250 meters above 
a point opposite head of Rush Island, to 28-inch maple, 149°, 5.6 meters; to 9- inch 
maple, 232° 30', 8.9 meters; to 15-inch maple, 301°, 7.2 meters. Elevation: Cap on 
pipe, 530.36; bolt in tile, 526.36. 

18 L. B. Nail in root of 15-inch birch tree opposite upper end of Otter Island, 75 
meters back from top of bank, in up])er edge of triangular grass field, on fence line, 
200 meters above house. Elevation, 532.89. 

17 R. B. Nail in the root of 36-inch elm tree, 5 meters from bank, on mainland 
200 meters above head of O'Connell Island. Elevation, 530.67. 
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18 R. B. Nail in root of 8-iiich willow opposite head of Otter tow-hea<l, in lower 
end of bunch of willows in front of dry slongh. Elevation, 529.58. 

Stone line i*6.— Foot of Island 371, mouth of Swif Slough. 

-^ffi Tile and pipe 489 meters hack of B. M. ^5*», on hij?h rid^^e about 100 meters 
from the Henderson River, to 8-inch black -oak tree, 54^ 30', 5.5 meters; to 20-ineh 
ash, 284°, 4.6 meters; to 10-inch ash, 198^^, 4.5 meters. Elevation: Cap on pipe, 
532.80; bolt in tile, 528.79. 

■^f^ Tile and pipe on west bank of swale, 102 meters back from bank of slough, in 
heavy timber, to 18-inch birch, 150^ 30', 6 meters; to 24-iuch elm, 218^' 25', 8 meters; 
to 12-inch oak, 5^, 4.5 meters. Elevation : Cap on pipe, 531.07 ; bolt in tile, 527.05. 

i|i^ Tile and pipe in the midst of a ^roup of large maples 10 meters from the shore, 
opposite the foot of Island 371, to 20-inch maple, 158^, 4.6 meters ; to 16-inch maple, 
237°, 7.3 meters ; to 22-inch maple, 311° 30, 6 meters. Elevation : Cap on pipe, 532.10 ; 
bolt in tile, 528.10. 

^1^ Tile and pipe at the back side of a cultivated field 666.8 meters back of B. M. 
^^, and about 200 meters east of house, to 10-inch locust, 220^, 7.9 meters ; to 6-inch 
maple, 80^, 13.5 meters. Elevation: Cap on pipe, 533.50; bolt in tile, 529.49. 

19 L. B. Nail in 10-inch willow on edge of bank in clump on .young willows, one-half 
mile above store line 126, 200 meters below mouth of small slough. Elevation, 
528.35. 

20 L. B. Nail in root of a 10-inch Avillow on west edge of a dry pond 35 meters 
from bank of river, one-fourth mile above mouth of Henderson Slough, opposite foot 
of Island 368. Elevation, 528.66. 

21 L. B. Nail in root of 36-inch maple tree on top of bank 50 meters above small 
slough or draw one-half mile above mouth of Henderson Slough. Elevation, 533.39. 

Stone line 127. — Head of Island 368 and across center of Eagle Island. 

^ Tile and pipe on edge of slongh 587 meters back of B. M. ^^"^ , to 10-inch black- 
oak tree, 265°, 2 meters; to 8-inch ash, 137°, 4.7 meters; to 10-inch ash, O'-', 4.5 
meters. Elevation: Cap on pipe, 531.31; bolt in tile, 527.29. 

-^^ Tile and pipe 32 meters from the shore, opposite head of Island 368, to 27-inch 
elm, 86°, 14.5 meters: to 214nch ash, 213°, 10.3 meters. Elevation: Cap on pipe, 
535.01: bolt in tile, 531. 

■^P Tile and pipe 8 meters from east shore of Eagle Island No. 367, opposite foot of 
Femel Island, to 13-inch willow, 14°, 3.7 meters; to 20-inch willow, 159^,7.5 meters; 
to 12-inch willow, 202°, 2.5 meters. Elevation: Cap on pipe, 581.66; bolt in tile, 
527.65. 

H' Tile and pipe back of B. M. -^J^, on main bank, 10 meters from slongh, to 7-inch 
maple, 27°, 3 meters ; to 8-inch birch, 183°, 9.4 meters. Elevation : Cap on pipe,5.S2.23 ; . 
bolt in tile. 528.21. 

P. B. M, 16. Top of copper bolt leaded vertically in north end of wpst abutment of 
trestle No. 59, about 4^ miles north of the east end of the Burlington bridge, on the 
line of the Chicago, Burlington and Quincy Railroad, marked U. S. P. B. M. Eleva- 
tien, 538.59. 

P. B. M. 17. Center of copper bolt iu Robert Moir's brick store building, at 
Oquawka, 111. It is leaded horizontally in stone pillar at southwest corner, about 2 
feet above the water table. The buildi'n,ir stands on the northwest corner of Schuyler 
and Second streets, and is also used for the Journal office. Marked U. S. P. B. M. 
Elevation, 543.06. 

P. B. M. 18. On brick building on southeast corner of Third and Schuyler streets, 
Oquawka, 111. It is center of hole in copper bolt set horizontally on west side of 
northwest comer 2.5 feet above the ground, marked U. S. P. B. M. Elevation, 
554.91. 

Bigh-fpaier inarks, 1888^ 1881, 18S1, Oquawka, III, — These marks are on the south- 
west comer of brick building on Second and Schuyler streets, occupied by W. U. 
Phelps, hardware. Elevation: 1888=539.92; 1881=540.51; 1851=541.20. 

High-waUr marJca, 1888y 1893, Oquawka, IU,— On fish house of A. B. Garard, west of 
railroad. Elevation: 1888=539.87; 1892=540.09. 

19 R. B. Nail in root of 8-inch willow tree 5 meters from bank, in heavy clump of 
willows, 400 meters below point opposite head of Island 365. Elevation, 533.49. 

Stone line 128, — One-half mile above Oquawka, 111. 

^\^ Tile and pipo between the railroad and sand bluff, one-half mile above 
Oquawka, 111., 20 meters from edge of blufi' and 81 meters from the center of the 
Chicago, Burlington and Quincy Railroad track. Elevation: Cap on pipe, 573.45; 
bolt in tile, 569.44. 

"4* Tile and pipe on Iowa shore, 10 meters from the river bank, 140 meters below 
a Government lignt, opposite upper end of Oquawka, 111., to 30-iuch maple tree, 218°^ 
11.7 meters. Elevation : Cap on pipe, 535.92; bolt in tile, 531.93. 

4* Tile and pipe on a small ridge, 674 meters back of ^^^, to 18-inch hickory, 222°, 
4.3 meters ; to 12-inch ash, 15°, 6. 8 meters ; to 20-inch elm, 125°, 6. 6 meters. Eleva- 
tion: Cap on pipe, 536.14; bolt in tile, 532.13. 
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22 L. B. Nail in root of 24-iiich elm on bank of small slongh, at foot of sand ridge, 
700 meters above point where sand ridge comes oat to river bank; about 1^ miles 
above stone line 128. Elevation, 533.84. 

20 R. B. Nail in root of 24-inch oak tree, 25 meters from bank, in lower edge of 
large clearing opposite lower part of Benton Island. Elevation, 537.12. 

21 R. B. Nail in root of 40-inch cotton wood tree, standing alone in middle of large 
clearing, 15 meters from bank of river opposite center of Benton Island. Elevation. 
537.64. 

Stone line 129, — Head of Benton Island. , 

-4^ Tile and pipe on top of a high sand ridge, about 40 meters from the shore, on 
the section line running east from the river. Elevation: Cap on pipe, 594.07; 
bolt in tile, 590.07. 

■4^ Tile and pipe on Benton Island, 15 meters from the head, to 18-inch Cottonwood, 
119°, 3.7 meters; to 24-inch cottonwood, 245° 80', 16.2 meters. Elevation: Cap on 
pipe, 536.78; bolt in tile, 532.78. 

^f y Tile and pipe on Iowa shore, 8 meters from the water's edge, 400 meters below 
foot of Johnson Island; to 12-inch ash, 194°, 5.7 meters; to 7-inch maple, 72°, 3.6 
meters: to 18-inch elm, 293°, 10.2 meters. Elevation: Cap on pipe, 536.76; bolt in 
tile, 532.74. 

^V^ Tile and pipe on the edge of the prairie, 661 meters back of B. M. ^; to 
8-inrh birch, 232°, 22.6 meters; to 72-inch black oak, 304°, 24 meters. Elevation: 
Cap on pipe, 538.10; bolt in tile, 534.07. 

23 L. B. Nail in 30-inch elm at top of bank in open timber, just above Pullerton's 
Landing, three-fourths mile below head of Johnson Island, one- fourth mile above 
house. Elevation, 536.31. 

22 R. B. Nail in 12-inch maple tree, 30 meters ftom bank of river ; on Cody Island, 
opposite the head of Johnson Island. Elevation, 535.97. 

Stone line Jf5t?.— Across the foot of Island 360. 

^^^ Tile and pipe 693 meters back of B. M. -^3° on the high ground between a pond 
and a swamp ; to 36-inch black oak tree, 251°, 5 meters ; to 30- inch black oak, 338°, 
11 meters. Elevation : Cap on pipe, 536.75; bolt in tile, 532.76. 

"^^ Tile and pipe 18 meters from the shore, 500 meters below upper end of Benton ♦ 
Bay.; to 34-inch elm, 206°, 1 meter; to 10-inch locust, 341° 30', 9.1 meters; to 20-inch 
elm, 73^, 19.3 meters ; to 20-inch elm, 87°, 18 meters. Elevation : Cap on pipe, 538.57 : 
boltin tile, 534.55. 

^^ Tile and pipe on the lower end of Island 360, 20 meters from the bank of the 
main channel; to 30-inch elm, 94°, 8.2 meters. Elevation: Cap on pipe, 535.50; bolt 
in tile, 531.48. 

^^^ Tile and pipe 752 meters back of B. M. ^^, on Huron Island; 13 meters from 
the east shore; to 18-inch ash, 57°, 4.5 meters; to 7-inch maple, 339°, 4 meters; to 15- 
inch elm, 221°, 7.6 meters. Elevation: Cap on pipe, 537.50; bolt in tile, 533.49. 

24 L. B. Nail in root of 36-inch sycamore tree on river bank 500 meters below point 
where sand bluffs leave river bank; 3 miles below Keithsburg, III., opposite foot of 
large bar. Elevation, 535.68. 

23 R. B. Nail in root of 20-inch cottonwood, 10 meters from bank ; about 400 
meters above head of Huron Island. Elevation, 537.67. 

Sfone line 131.— Foot of Island 357, about li miles below Keithsburg, 111. 

^3 ^ Tile and pipe about 30 meters back of the sand bluff on the line dividing the 
properties of Willis on the north and Brattan on the south ; to 12-inch hickory, 236°, 
3 meters; to 8-inch hickory, 114°, 12 meters. Elevation: Cap on pipe, 574.03; bolt 
in tile, 570.03. 

J J^ Tile and pipe 20 me ters from the shore, 900 meters above the head of Huron Island ; 
to 18-inch elm, 322°, 16.5 meters; to 15 inch maple, 114°, 7.5 meters; to 18-inch elm, 
182° 30', 11.9 meters. Elevation : Cap on pipe, 540.12 ; bolt in tile, 536.10. 

■LJJ- Tile and pipe 704.5 meters back of B. M. J^J^ on line with B. Ms. ^^^ ajid ^f^; 
125 meters back of a slough crossed by the line ; to 18-inch birch, 80°, 4.9 meters ; to 
7-inch walnut, 355°, 4.1 meters; to '8-inch ash, 221°, 5 meters. Elevation: Cap on 
pipe, 539.70; bolt in tile, 535.67. 

P. B. M. 19. On the brick building on the northwest corner of Main and Second 
streets, Keithsburg, 111. It is top of copper bolt leaded vertically in stone step on 
the south side of the building, and marked U. S. P. B. M. The building is owned 
by Mr. Parsons, and is used as a furniture store. Elevation, 546.67. 
. P. B. M. 20. On steps of Mr. Rife's brick dwelling on the northwest corner of Main 
and Fifth streets, Keithsburg, 111. It is top of copper bolt leaded vertically in the 
southwest corner of upper stone step on the south side of the house, and is not 
marked. Elevation, 556.59. 

High-water war/r, 189Sy Keithsburg, III. — Nail driven in mortar in foundation on 
southwest corner of brick warehouse on the corner of Main and First streets. Ele- 
vation, 544.73. 
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Bigh-%Dater mark, 1881, Keithsburg, III, — Marked on north west comer of small frame 
dwelling on Second and Main streets, Keithsburg^. Elevation, 544.55. 

Bigh-^ater marhs, 1888, 1851, Keitkaburg, UL — On northwest comer of frame build- 
ing, used for steam lanndrv, on corner of Second and Washington streets, Keiths- 
bnrg, said to have been marked recently and not reliable. Elevation : 1888 = 544.70 ; 
1851=545.19. 

Zero, U. S, engineer gauge, Keithshurg, III,— Ont in west side of east pier of Keiths- 
burg railway bridge. Zero. 529.90. 

25. L. B. Nail in root ot 24-inch leaning elm, 10 meters ft>om bank, one-half 
mile above Keithsbnrg bridge^ opposite head of Black Hawk Island. Elevation, 
538.12. 

26. L. B. Nail in root of 15-inch hackberry, about 8 meters from bank of river, 
on stone line 132. Elevation, 541.91. 

27. L. B. Nail in root of 12-inch hickory, 20 meters from bank and 60 meters 
below 26 L. B. Elevation, 542.54. 

24. R. B. Top of square cut stone set on bank 10 meters from water's edge ; in 
front of cow yard just above house ; about 200 meters below foot of Black Hawk 
Island. Elevation, 539.37. 

Stone line 133.— Ahout 1^ miles above Keithsbnrg bridge. 

J^* Tile and pipe 735.7 nnet^rs back of B M. -^-J* and 10 meters in ftont of a large 
slough: to 10-inch ash, 241°, 5.2 meters; to 8-inch willow, 38*^, 1.5 meters; to 8-inch 
birch, 285^, 7.4 meters. Elevation: Cap on pipe, 538.57; bolt in tile, 534.55. 

•4^ Tile and pipe in a small cleared area; to 10-inch, elm, 24.1 meters southwest; 
to 8-inch hickory, 16.7 meters northwest ; bench mark is 15 meters from the shore. 
Elevation: Cap on pipe, 543.16; bolt in tile, 539.20. 

■^ Tile and pipe on right bank, 15 meters from the shore ; to 24-inch elm, 201°, 
6.7 meters; to 10-inch ash, 76°, 12 meters. Elevation: Cap on pipe, .541.41; bolt in 
tile, 537.42. * 

-4^ Tile and pipe, 755.5 meters back of B. M. ^^: to 5-inch ash tree, 289° 30^, 2 
meters; to 5-inch ash, 23°, 2.8 meters. Elevation: Clap on pipe, 541.14; bolt in tile, 
637.12. 

FIBID WORK FROM HEAD OF PASSES TO DONALDSONVILLE. 

Work was begun at Head of Passes on November 2, 1893, and continued northward 
to Donaldsonville, a distance of 175 miles, where it joined the work of 1882. The 
field work included the surveys of a portion of Cubitts Gap, the Jump, Lake Borgne 
Canal, the city of New Orleans, Lake Ponchart>rain, from Milneburg to Manchac Paas, 
through th^ Pass to Lake Maurepas, and along south 8hore*of same to«Amtte Kiver. 
The same force engaged,on the survey above Keokuk was utilized in the work on the 
lower river, using the.same outfit with the addition of a steam launch, Dora, which 
was used in sounding and transferring the parties to different portions of the work. 

The launch was an important factor in the progress of the work, and by its use 
exceptionally good results were obtained in soundings. 

The topography was extended to the swamps on either side of the river. From 
Head of Passt^ to New Orleans all of the work was completed as the party moved up. 
Above New Orleans particular stress was laid on finishing the soundings and the 
topography between the levees before the advent of high water. 

The sounding crew therefore set the pace of the party and the topography was 
completed as far as practicable, leaving the back work and the lake work to be 
done after the soundings were fisisbed to Donaldsonville, La. This was done on 
February 21, and on the 22d the party turned back to complete the lacking topo- 
graphy and shore lines of the lakes. 

In this w^y the*entire survey between the levees was made at a low stage of the 
water, and exceptionally good results were obtained while the battures were 
expos^ and the current of the river rather moderate. 

The soundings were made with a.20- pound lead in depths less than 100 feet, and 
for greater depths a 30-ponnd lead was used. 

The bank lines proper and the details of the battures were carefully noted and 
located, all of which would have been impracticable during a high stage of the 
river. 

The chief of party. Mr. A.T. Morrow, was taken sick with malarial fever early in 
February, and was totally disabled about March 1. Assistant Engineer J. A. Ock- 
erson took personal charge of the party in the field on March 3. 

The survey on the lakes was done during the month of March. Assistant Engineer 
George H. French, assisted by O. N. Axtell, was detailed to do this work. The 
party was quartered on the yacht Folly y chartered at West End for that purpose. 
The steam launch Nancy was also hired to aid in transporting the working parties 
from point to point. 

The lake wo;k was connected with the geodetic points along the river by means 
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of traverse lines carefully measured with a steel tape and repeated angles. The 
upper traverse line runs back from La Place above Bonnet Carre to Frenier on tlie 
Illinois Central Railroad, thence along this railroad to Manchac Pass. Much of 
the railroad line lies along near the shore of Lake Ponchartraln. 

The distances along the lake shores were carefully read with stadia and the azimuth 
angles were repeated by two observers. 

1 he lake work was completed on April 1. 

On March 18 the work aloug the river was completed up to Bonnet Carre Point. 
The topographical party was then turned over to Assistant Engineer W. G. Comber, 
and Assistant J. A. Ockerson returned to his duties in the office at St. Louis. 

The work was completed to Donaldsonville, La., on April 10, and the party was 
disbanded on the following day. 

The steamer crew were ordered to St. Louis with Patrol and outfit. 

The surveyors were also ordered to the St. Louis office to complete their notes 
and field plats and for work ou the detail maps. 

A leveling party under W. S. Williams was retained on the Patrol to inspect 
gauges on the trip up. 

Descriptions and elevations of bench marks from Donaldsonville, La., to Head of 
Passes is appended. 

Tables showing slope of river between successive stone lines, discrepancies between 
the lines of ordinary levels, discrepancies between the ordinary levels and precise 
levels, and elevations of high- water marks are also appended. 

In the reach below Donaldsonville the slope of the river is affected by the tides 
and the table of surface slopes therefore sometimes shows the downstream station 
to be the highest. 

The following summary gives in detail the amount and character of the field work 
done : ^ 

Working days employed 138 

Working days lost by rain 10 

Miles of river surveyed 175 

Square miles of topography 432 

Square miles of hydrography 89 

Miles of shore line, lakes, ontlets, and canals 192 

Lines of soundings 1, 184 

Casts of lead 22,992 

Sextant angles to locate soundings 28, 579 

Transit angles to locate soundings 10, 299 

Pages topographical notes 6, 208 

Pages level notes 830 

Pages hydrographical notios 1, 603 

Pages* topographical notes per square mile 14. 3 

Pages level notes per square mile 1. 95 

Points located per square mile of topography 288 

Average number of soundings per river crossing 20 

Average number of soundings located per river crossing 16 

Average distance between lines of soundings (meters) 240 

For further information pertaining to this work see report of Assistant Engineer 
A. T. Morrow, Appendix 1 D. 

DESCRIPTIONS AND ELEVATIONS OF STONK-LINE BENCH MARKS FROM DONALD80N- 
^ ILLE. LA., TO HEAD OF PASSES. 

Note.— These bonoh marks were set and located geodetically in winter of 1892-'93, and their geo- 
graphical poHitions are published in rejwrt of 1893. pp. 3608-3619. The elevations were determined 
from the adjacent precise bench marks in winter of i89i^-*94. The elevations are referred to lie Mem- 
phis datum, which is 8.13 feet below the provisional mean gulf level at Biloxi, Miss., and 13.13 feet 
above the Cairo datum. 

The stone-line bench marks consist of a vitrified tile 18 bj 18 bv 4 inches. A copper bolt ia leaded 
vertically in the center of this tile, the upper end projecting slightly above face of tile. On the surface 
of the tiie surrounding the bolt is the inscription Mississippi Kiver Commission. 

U.S. 

B. !:_|M. 

1893. 

The tile is buried in the ground from 18 to iO inches deep, the depth varying with the nature of the 
material. 

On tox> of the tile a 4-inch wronght-iron gas pipe 4 feet long is set concentric with the copper bolt. 
The lower end of the pipe is expanded and fits in a circular groove molded in the tile. A cast-iron 
cap fits over the top of the pipe and is fastened thereto with bronze bolts. The top of the cap bears a 
similar inscription to that on the tile. 

The elevation of copper bolt in tile and top of cap are both determined with the level and are given 
in the following desoriptions. Elevations are given in feet. 
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Stone line Xo. ISS. — One and one-half miles below Donaldsouville, La., Ascension 
Parish. 

J^f*^ Tile and pipe on the north side of east and west road through Hermitage 
plantation : 260 meters above lower side of plantation ; about 300 meters northeast of 
chimney of Hermitage sugarhouse. The prolongation of road strikes a little south 
of the cold-storage building in Donaldsonville. 

@ Lower base, ^f* and ^f* are in the same straight line. (Moved back on same 
line 2 feet April 9, 1894.) 

^5* Tile and pipe along fence back of road back of levee at Lower Hermitage 
plantation landing ; almost in front of sugarhouse situated on upper side of road 
leading directly back from landing. Bench mark is 500 meters above road from 
sugarhouse to landing, a little above and back of pump house on bank of river. 
Elevation: Cap on pipe, 30.489: bolt in tile, 26.508 feet. 

Stone line 75P.— One-fourth mile abovclanding on Cofield plantation, Point Houmaa, 
La., Ascension Parish. 

^P Tile and pipe, on west side of canal j which is boundary line between Donald- 
Bon and Riverton plantations ; pipe is between road and canal and halfway between 
where road crosaes canal and the bend it makes toward Riverton wigarhouse. 
Elevation : Cap on pipe, 26.428^ bolt in tile, 22.436. 

^§^ Tile and pipe back of whitewashed board fence back of road, back of levee, 
on Riverton plantation. It is about 60 meters above canal, which is line between 
Donaldson and Riverton plantations ; also 120 meters above Government light, left 
bank. (Moved 37.35 meters toward B. M. -4^ iii April, 1894.) Elevation: Capon 
pipe, 29.532; bolt in tile, 25.538. 

*5^ Tile and pipe on Cofield plantation at northwest comer of J. C. Cofield's gar- 
den ; at intersection of fence along road back of levee, and fence running along 
upper edge of garden lot. Cofield's residence is 100 meters southeast of bench mark. 
It is 10 meters from levee and 40 meters from river bank. There is a small hedge 
inside of fence along road above bench mark. Elevation : Cap on pipe, 31.913; bolt 
in tile, 27.953. 

i£«j xile and pipe on Cofield plantation on southeast side of intersection of roads. 
Main road leads to negro quarters, sugarhouse, and river; prolongation of same 
road leads to water milfat edge of timber; road east runs down thi^ugh plantation 
to Lein am is plantation; road southwest runs up through plantation. Pipe is 110 
meters south from first cabin of row along east side of road. Elevation: Capon 
pipe, 28.093; bolt in tile, 24.130. 

Stone line 190, — One-fourth mile below landing on Bagatelle plantation, one-half 
mile above Union post-office, St. James Parish, La. 

x»Q Tile and pipe on St. Mary plantation, 28 meters below line between Bagatelle 
and St.. Mary plantations, on lino of Louisville, New Orleans and Texas Railroad. 
It is 17| rail lengths below milepost '*58 miles to N. O. and 397 miles to Memphis." 
About 800 meters below Miles Station and on the upper side of first ditch below 
boundary line. An 18-inch sycamore tree 30 meters N. 60^ W. is blazed with a a. 
Elevation: Cap on pipe, 22.300; bolt in tile, 18.322. 

-LJQ Tile and pipe on St. Mary plantation inside of fence back of road, back of 
levee. It is 23 meters below boundary line between St. Mary and Bagatelle planta- 
tions. Elevation: Cap on pipe, 29.772; bolt in tile, 25.818. 

J^S^ Tile and pipe moved from old position in April, 1894, and reset on line between 
old position and B. M. ^ U^ 53.92 meters nearer ^i^ ; back of wire fence, 9 meters above 
rortheast comer of old house partially out in road ; on property of B. Melangon, 55 
meters} above St. James store owned by Felix Melangon. Elevation : Cap on pipe, 
30.063; bolt in tile, 26.093. 

^i^ Tile and pipe on old St. James plantation on land owned by Frasimon and 
Bertant; on east side of road and between ditch and road; 1 meter from bank of 
ditch and 1 meter south of culvert over ditch to road running southeast through 
plantation. By going up stream about 340 meters from B. M. ^1}° tho road turns to 
left, through gate, leading directly to B. 41- -^S**. Elevation: Cap on pipe, 26.898; 
bolt in tile, 22.943. 

Stone line i^/.— Three- fourths of a mile above warehouse on Rapidan plantation. 
St. James Parish, La. 

■»JJ- Tile and pipe on Alta Vela plantation, on Louisville, New Orleans and Texas 
Railroad right of way, between main track and siding; 57| rail lengths below 
Whitehall Station; 20 rail lengths above lower end of switch at an old road cross- 
ing. Elevation: Cap on pipe, 28.122; bolt in tile, 24.160. 

^J- Tile and pipe back of road; back of levee in fence corner on land owned by 
Alfred Frederick, which is a strip of about one-fourth acre, in front of Alta Vela 
plantation. Stone is in fence corner between two pairs of bars. A house occupied 
by Adam Svlvest (colored) is ea«t 20 meters. Elevation: Cap on pipe, 29.475; bolt 
in tile, 25.520. 

ENG 94 174 
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^^ Tile and pipe in front of St. Louis plantation, on land belonging to Charlea 
Firciiit. It is ^ meters inside of fence along road behind levee ; I meter from ditch 
running at right anglea to *fence, and between this ditoh and road roanlng back 
through plantation. It is 95 meters &om river bank, 10 meters from levee, 32 
meters above residence of Charles Fireuit, and 39 meters below his store. Distance 
as chained ^f^ to ^^ is 990.855 meters. Elevation : Cap on pipe, 24.917 ; bolt in tile, 
20^2. 

^l^ Tile and pipe on St. Louis plantation, on line of road leading back from river 
and crossroad through plantation. Stone is set at southeast corner between road 
and ditch, 1 meter west of ditch and 3 meters south of crossroad: 82 meters east of 
ditch which forms the upper boundary bne between St. Louis ana St. Aliee planta- 
tions. Land belongs to Chxurles Fircnit. Road is prolongation of same road passing 
•4^* Bench mark is 393 meters south of cross fence over road. Elevation : Cap on 
pipe, 21.624; bolt in tile, 17.649. 

Stone line 192. — On Celestine plantation, one-fourth mile above Lily store and 
landing, St. James Parish, La. 

ij^»2. x lie and pipe on Celestine plantation, property of Felician Ory. It is 48 
meters back of Louisville, New Orleans and Texas Railroad, 14| raU lengths below 
mile post, ''52 miles to N. O. ;'' on upper bank of second ditch above road leading 
from river to su^arhouse. Elevation: Cap on pipe, 22.302; bolt in tile, 18.350. 

J-J* Tile and pipe in front of Celestine plantation, back of road back of levee on 
line of wire and board fence running back from road. Bench mark is 3 meters 
from corner of fence, 30 meters below house occupied by Felician Ory, 100 meters 
below Providence store, W. Malarcher, proprietor; at angle of leveo about 150 
meters above Baton Rouge store. Elevation: Cap on pipe, 28.812; bolt in tile, 
24.847. 

J>J2 Til« and pipe on St. Prisoa plantation, jnst insido of fence along road behind 
levee, 10 meters from levee, 110 meters from river bank, 80 meters below St. Prisea 
store, 30 meters above Climax store, on land of Eugene Dicuit; also 18 meters 
below road running back to St. Prisea sugarhouse, and 30 meters above blacksmith 
shop between road and levee. Elevation : Cap on pipe, 29.545; bolt in tile, 25.570. 

-^1^ Tile and pif>e en St. Prisea plantation, on land of Eugene Dicnit ; on south 
side of ditch leading back from river; 1 meter from ditch at end of crossroad, or 
turning road leaiding up to ditch; 153 meters northwest of road running irom sugar- 
liouse to river just above Climax store. Elevation: Cap on pipe, 25.868; bolt in 
tile, 21.883. 

Stone line 193. — One-fourth mile abovo St. MichaeFs Church at Convent, La.^ St. 
James Parish. 

^? * Tile and pipe on property of Dr. Dellattes, on line of wire fence above St. 
Michael's Church. Fence is between pasture and abandoned field covered with 
weeds ; 375 meters back of back end of eemetery fence, back of St. Michaers Church. 
A honey locust tree west 25 meters is blazed with a A* Elevation: Cap on pipe, 
20.733; bolt in tile, 16.763. 

^\^ Tile and pipe moved in March, 1894, and reset on line between old position and 
^V^, 260.9 meters nearer -^f^; on a small levee in edge of rice field, opposite the mouth 
of a small ditch, about 10 meters below an old bam. Azimuth to St. Micliael's 
Church spire 18« 09' 30". Elevation: Capon pipe, 25.725; bolt in tile, 21.755. 

^%^ Tile and pipe on Hymel plantation (old St. James estate), inside of fence 
along road behind levee, and on lower side of road leading back from river to Fore- 
stall Station on Texas and Pacific Railroad. Stone is set 10 meters from levee, 4 meters 
fromfence just below it, 108 meters from river bank, 75 meters below S. Hymeirs 
residence. Scattering trees are around house, and a row on each side of road run- 
ning back to railroad station; former residence of E. G. Foratall. Elevation: Cap 
on pipe, 26.650; bolt in tile, 22.685. 

^^^ Tile and pipe on Hymel plantation (old St. James estate), on upper side of 
road loading back from the river to Forestall Station on the Texas and Pacific Rail- 
road, ^ast abandoned sngarhouse of HjynoU Bros., formally Forestall plantation. 
Stone IS 40 meters oast of first cabin on south side of road, and 74 meters east of first 
cabin on north side of road. Elevation: Cap on pipe, 24.460; bolt in tile, 20.495. 

Stove line 194, — Three-fourths mile below College Landing, at College Point, St. 
James Parish, La. 

J^?^ (^ College; screw pile 744.3 meters back of B. M. ^l^, 20 meters east of west 
boundary line of college property ; 15 meters back of a short cross fence, in low, wet 
ground covered with cottonwood timber. The north side of cap is broken off, but 
geodetic point remains intact. Elevation of crovss cut on cap of screw pile, 23.336. 

^l*- Tile and pipe back of road, back of levee on property of Noel Mather (Col.), 
10 meters below line of fence between Mather and Adolph Feuran (Col.), 58 meters 
southwest of Mather's house, 66 meters southwest of new Sunrise store, 40 meters 
south of Adolph Fenran's house, one-half mile below 60-niilo post to New Orleans. 
Elevation : Cap on pipe, 28.436; bolt in tile, 24.474. 
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-''l^ Tile and pipe on line between Home and Pikes Peak plantations^ inside of 
fcDce alon^ road behind leyee, and 2 meters abore fence running back, and forming 
a small inclosure for house and garden. Home plantation is owned by F. Chappin ; 
Pikes Peak plantation by S. and E. Roman. Stone is 10 meters from levee, 9 
meters from small ditch running back, and 40 meters from house in inclosure. Ele- 
vation : Cap on pipe, 25.465; bolt in tile, 21.485. 

^1^ Tile and pipe set on line between Home and Pikes Peak plantation; 8 meters 
north of Texas and Pacific Railroad; 2 meters from edge of ditch; 55 meters or 5f 
rail lengths below culvert No. 902 A ; 9 telegraph poles oelow Pikes' Peak Railroad 
flsifZ station. Distance chained -^-J^to -^}^ is 775.7 meters. Elevation: Cap on pipe, 
21.972; bolt in tUe, 18.002. 

Stove Uhc 195. — One-fourth mile above Hester Landing, on Hester x>lantation, 
Louisiana^ St. James Parish. 

x^& Tile and pipe set on Belle Alliance plantation, owned by J. C. Ross, of New 
Orleans. Stouo is on high embankment, back of canal running east and west on 
line between church back of quarters and Belmont sngarhouse; 288 meters above 
first road above Ross residenee, running back from river; on same canal that tele- 
phone lino is on. Distance between ^\^ and -^^ is 975.3 meters. Elevation : Cap on 
pipe, 19.833; bolt in tile, 15.868. 

-^1^ Tile and pipe moved in March, 1894. New jKJsition is one-half meter back of 
fence which runs back of road inside of new levee. It stands 16 meters above fourth 
diteh, above residence grounds of plantation, and is 340 meters above plantation 
sngarhonse; on Hester (Belle Alliance) plantation. Elevation : Cap on pipe, 23.055 ; 
bolt in tile, 19.090. 

^ %^ Tile and pipe in line between Murry and Home plantations. Home plantation 
is now called St. Joseph. Stone is on a line between ditch and fence, 10 meters 
back offence, back of road back of old levee, 291.5 meters north of stone pillar set 
on same line ; 80 meters below St. Joseph store, on west side of road leading back to 
Mnrry sngarhouse; 20 meters back of old levee, about 140 meters back of new levee. 
DtsUnce^l^ to ^P is 537.41 ; Elevation : Cap of pipe 28. 323, bolt in tile, 24.350. 

^^ Tile ami pipe on line between Murry and Homo (now called St. Joseph) plan- 
tations. Stouo is dti edgeof ditch on line at intersection of crossroad from Home 
plantation, 107 meters south of octagon stone pillar set on line between plantations; 
57 motors west of road leading from river to Mnrry sugarhouse ; 190 meters south of 
cabin on east side of line ditch two stone pillars stand on line between -^^^ and 
^ J*. Elevation : Cap on pipe, 29.710; bolt in tile, 25.745. 

SUme line 196. — At landing on Bellvue plantation one-fourth mile below ware- 
house just below Bourgeois plantation. 

■^^ Tile and pix»e on Bellevue plantation, 7 meters back of Louisville, New Orleans 
and Texas Railroad ; 25 rail lengths below mile post, '< 44 miles to N. O.'^ ; 10 rail 
lengths above road crossing and also culvert No. 787 ; on upper side of third ditch 
above roa(\ Elevation: Cap on pipe, 22.100; bolt in tile, 18.125. 

^Y^ Tile and pipe set just in front of fence back of house occupied by Felix 
Goosain, 100 meters back of old levee on property of Bellvue plantation. Eleva- 
ti<Hi: Cap on pipe, 27.132; bolt in tile, 23.160. 

^«* Tile and pipe on Magnolia plantation, inside of fence along road leading 
back from river; 85 meters from road behind levee; 110 meters from river bank; 12 
meters above small frame church, known as First Baptist Church (colored). Stone 
is in inclosure to Louis Gabb's residence; 80 meters irom residence a row of large 
pecan trees run back from river both above and below house. Elevation : Cap on 
pipe, 26.698; bolt in tile, 22.743. 

-t* Tile and pipe on old Magnolia plantation, on lower side of road, and between 
ditch and road leadine back from the river; about half way between last two cabins 
on lower side of road; 56 meters north of crossroad^ a row of cabins stand along 
lower side of road between benchmark and river; distance chained ^^ to ^l^ 857.5 
meters. Elevation: Cap on pipe, 21.310; bolt in tile, 17.335. 

Stone Hne J97.— One mile below Lutcher Landing, St. James Parish. 

^^^ Tile and pipe on Golden Grove plantation, 417 meters back of Louisville, 
New Orleans and Texas Railroad ; back of and on embankment of canal, which runs 
directly from Thompson sngarhouse, which is 700 meters above ; 157 meters directly 
west from junction of road from Golden Grove sugarhouse and road running north- 
west ; 60 meters above road running northwest. Elevation : Cap on pipe, 18.769 ; bolt 
in tile, 14.794. 

■^J^ Tile and pipe back offence, back of road back of levee on Golden Grove planta- 
tion; 80 meters below square-topped two-story bouse occupied by A. Wauguespack ; 
about 300 meters above store at Golden Grove plantation ; about 220 meters below 
Okl Church. Elevation : Cap on pipe, 26.259 ; bolt in tile, 22.282. 

^l^ Tile and pipe set in St. Johns Parish about 1 mile below St. James Parish. 
Bench mark is inside of fence along road behind levee, 10 meters from levee, 47 meters 
from river bank, among cluster of small houses ; several parties owning ujutow 
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strips of land extending back from river to swamp. Tile is about 450 meters above 
lino of Golden Grove residence, L.-B. 9 meters below fence running back fromriver, 
25 meters above house in inclosure. Elevation: Capon pipe, 28.377; bolt in tile, 
24.407. 

■'ii^ Tile and pipe on lower side of ditch that runs back from river,l meter from 
ditch and 1 meter north of peach tree; 59 meters southwest of 3-foot pecan tree, 
alorgside o'f first ditch below ; 475 meters south of the fenee betw^een B. M. ^^^ and 
•^J^; bench mark is in Creole settlement, land being divided up into small strips; 
names of owners can not be had . Distance chained, ^§^ to -'-J^, 675.7 meters. Eleva- 
tion: Cap on pipe, 24.800; bolt in tile, 20.830. 

Stone line 198. — 1^ miles above warehouse at Hope Plant itiou Landing, St. John 
the Baptist Parish, La. 

-'^V Tile iind pipe on Hope plantation, at intersection of plantation roads, 450 
meters west of Hope sugarhouse. Pipe is @ bench mark. Elevation : Cap on pipe, 
20.215; bolt in tile, 16.242. 

■'!|'*- Tile and pipe back of fence back of road back of levee on Hope plantation; 
250 meters above where Government levee Joins old levee; about 850 meters below 
square roofed 2-story house (white) ; about 600 meters above clump of live-oak trees 
on bank of river. Elevation: Cap on pipe, 21.790; bolt in tile, 17.825, 

'3'* Tile and pipe on old Whitney plantation, inside offence along road behind old 
lovce, on upper cd^e of ditch leading back from road, 20 meters from old levee; 346 
meters from river bank; 100*meter8 above Eugene Fan chenx's residence ; 70meter8 
below lower cabin between levees. Elevation: Cap on pipe, 27.500; bolt in tile, 
23.535. 

, -^P Tile and pipe on old Whitney plantation, on lower edge of road leading back 
from ruins of Whitney sugarhouse and between road and ditch; 7 meters north of 
cross ditch ; 250 meters south of cross road leading down the river ; 270 meters 
from comer of sugarhouse ruins ; 150 meters south of small cross ditch leading to 
pond back of ruins. Road on which bench mark is set makes a turn at sugarhouse 
and runs out to river tlirough quarters. Elevation : Cap on pipe, 21 .483 ; bolt in tile, 
17.508. 

Stone line 190. — Just above ware!iouse at Union Plantation Lafldiug, St. .John the 
Baptist Pari.«th, La. 

-"i/^ Tile and pipe 6 meters in front of LouisvUlc, New Orleans and Texas Rail- 
road beside road; 30^ rail lengths below mile post '* 36 mi. to N. O. ;" on property 
of Valsin Oubrco (colored), 10 meters abovo line of canal between Oubree's and 
Union plantations; 10 meters below road running back from B. M. ^\- aoross rail- 
road. Elevation : Cap on pipe, 22.544 ; bolt in tile, 18.572. 

^%}^ Tile and pipe in lane back of road back of levee, property of Valsin Oubreo. 
Square- topped house above is occupied by Altores Montz; square-topped house 
below is occupied by Valsin Oubree; 40 meters below Four Seasons store, owned 
by Geaugnard. Distance ^'{^ to J^j- is 1,109.7 meters. Elevation: Cap on pipe, 
25.797; bolt in tile, 21.840. 

J H^ Tile and pipe on land of C. Schexayder, in comer of fence along road behind 
levoo ; 10 meters from new levee, 58 meters from old leveo, 70 meters from river bank ; 
70 meters above residence of C. Hchexayder, 34 meters above ditch and large siphon 
pipe over levee. Stone line is opposite the Four Seasons store, left bank ; 75 meters 
bolow small cross levee between levees. Elevation: Cap on pipe, 24.644; bolt in 
tile, 20.644. 

^^*J Tile and pipe on land of Pierre Berthalot, on lower edge of third ditch below 
lino ditch between Schexnaydre and Berthalot. One meter east of ditch and 2 
meters north of cross road; prolongation of same cross road west would nearly strike 
old sugarhouse chimney of Schexnaydre, about 600 meters distant. Bench mark 
is no meters oast of road leading to river, 116 meters southwest of pecan tree, 18 
inches in diameter, with a l\ cut on side toward p^pe. Distance chained between 
n. M. -Liju and ^i'^ is 855.1 meters. Elevation : Cap on pipe, 16.736 ; bolt in tile, 12.771. 

Stone line 300, — Three-fourths mile below St. Peter's Church, at St. Peters, La., 
St. John the Baptist Parish. 

*V^ Tile and pipe on land owned by Nicaisse Madere, 7 meters north of live-oak 
tree, 30 inches in diameter. Live oak ia between two ditches. Bench mark is on 
upper bank of upper ditch and 100 meters north of east and west fence between 
pasture and rice neld. Elevation : Cap on pipe, 21.420; bolt in tile. 17.470. 

2§^ Tile and pipe back of road back of fence back of levee on tne Adams Kellar 
property. House j ust below bench mark is occupied by Mr. Gerrett ; upper house by 
Vampren Adonis Duhc; 60 meters below Coruland store. Elevation: Capon pipe, 
24.810: bolt in tile, 20.845. 

^^ Tile and pipe on Bockncl plantation one-half mile below St. John Church, inside 
of fence along road behind levee and betwocn road and ditch which leads back to 
Becknel sugarhouse, 25 meters below fence corner, 70 meters from overseer's house. 
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10 meters from levee, 60 meters from river bank. Distance "J"- to ^iQQ^ 1,025.2 
meters. Elevation: Cap on pipe, 26.040; bolt in tile, 22.070. 

2 JO Tile and pipe on Becknel plantation at intersection of roads, one leading back 
from river past sugarhouse and the other rnnning np and down throngh planta- 
tion. Bench mark stands between road and ditch, 300 meters south of sngarhouse, 
at first crossroad. Elevation: Cap on pipe, 20.085; bolt in tile, 16.125. 

Stone UneiiOl, — One-fourth mile above depot at La Place, La., St. John the Bap- 
tist Parish. 

^f-^ Tile and pipe on Montague plantation, on river side of road almost in front of 
Montague's house, 75 meters above junction of roads, also Montague's store. Eleva- 
tion: Cap on pipe, 25.267; bolt in tile, 21.299. 

*3^ Tile and pipe in fence corner, back of loveo on line between Montague's plan- 
tation and one abo^-e; 60 meters above house, about 300 meters above La Place Land- 
ing. Elevation: Cap on pipe, 24.144; bolt in tile, 20.196. 

•g^ Tile and pipe about one-half mile above Bonnet Carre Point, in yard of Gus- 
tavo Andry 17 meters below his house, in line with fence running back from river, 
23 meters south of road fence behind old levee; 40 meters south of old levee and 110 
meters south of new levee; 20 meters southeast of 2- foot pecan tree growing in 
yard. Elevation: Cap on pipe, 22.855; bolt in tile, 18.890. 

^%^ Tile and pipe at side of road leading to Ideal sngarhouse, and between road 
and ditch, 2 meters west of 36-inch pecan tree branching into three parts about 6 
feet above ground; ^^ cut on side facing pipe; 25 meters south of intersection of 
ditch with slough. Elevation: Cap on pipe, 21.510; bolt in tile, 17'.540. 

Stone line fi^;?.— One-fourth mile above abrupt bend in river at Gypsy Point, on 
Gypsy plantation, St. Charles Parish, La. 

^y* Tile and pipe on Gypsy plantation, about three-fourths mile below crevasse of 
1892; on river side of road, 3 meters below hackberry tree 3 feet in diameter, blazed 
with a A' Bench mark is about 300 meters from levee. Elevation : Cap on pipe, 
22.661; bolt in tile, 18.678. 

-8* Tile and pipe along fence back of road back of levee, about three-fourths mile 
below Bonnet Carre Crevasse of 1892; 30 meters above first house in second clearing 
below crevasse. House is back 35 meters from road in field, 75 meters above angle 
in levee. Elevation: Cap on pipe, 22.686; bolt in tile, 18.731. 

*S* Tile and pipe on Hymol plantation at foot of back slope of levee, 150 meters 
above cotton wood tree 'SO inches in diameter, blazed with a A. Tree is 3 meters from 
base of inner slope of levee: in front of levee in gap between two patches of wil- 
lows. Elevation : Cap on pipe, 24.876; bolt in tile, 20.901. 

-S* Tile and pipe on top of old levee, 15 meters oast of line between St. Johns and 
St. Charles parishes ; 25 meters in front of road on James Hymel plantation. Eleva- 
tion : Cap on pipe, 29.256; bolt in tile, 25.296. 

Stone line M3, — Half mile below landing on Now Homo plantation, St. Charles Par- 
ish, La. 

-V* Tile and pipe on Delamier plantation on road running back to willows; 350 
meters above line between Delamier and Hermitage plantations ; elm tree 14 inches 
in diameter is west 7 meters, blazed with a A- Elevation : Cap on pipe, 20.327; bolt 
in tile, 16.340. 

"31 Tile and pipe back of fence back of road back of levee on Delamier planta- 
tion, 350 meters above church, on line between Delamier and Hermitage plantations; 
30 meters above house occupied by William Smith (colored) ; near old sngarhouse 
ruins. Elevation : Cap on pipe, 24.400; bolt in tile, 20.435. 

23^ Tile and pipe on Davenport plantation, just south of intersection of cross- 
road cast and west with road leading south back into plantation ; between road and 
ditch, 65 meters east of fence around Brou residence; 180 south of line of new levee 
(projected). Elevation: Cap on pipe, 21.122: bolt in tile, 17.177. 

2 S"^ Tile and pipe on old Davenport plantation, on prolongation of same road as *3^, 
just south of crossroad between road and ditch on down-river edge of road ; about 
500 meters north of Texas and Pacific Railroad; plantation owned by A. and V. 
Brou; distance chained between *S^ and ^J^, 840.1 meters. Elevation: Cap on pipe, 
16.674; bolt in tile, 12.679. 

Stone line S04. — One-fourth mile below Government light on Good Hope planta- 
tion, on line between Good Hope and Prospect plantations, St. Charles Parish, La. 

*y*^ Tile and pipe on Louisville, New Orleans and Texas Railroad; right of way, 
oil line of front row of telegraph poles, 32 rail lengths below Sarpy Station; 4| rail 
lengths below lower switch stand, 6 meters in front of track; between the fifth and 
sixth ditch below the lower section house ; at fifth telegraph pole below telegraph 
station. Elevation: Cap on pipe, 13.220; bolt in tile, 9.265. 

^*■ Tile antl pipe back of ifence, back of road back of levee; at junction of road 
along levee with road running back to Sarpy Station, on Louisville, New Orleans 
and Texas Railroad. Bench mark is on Pi-ospect plantation 289 meters below Gov- 
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eminent light on levee; 80 meters above uigle in levee at Ferry Lauding; aboat 700 
meters above line oat to Prospect sugarhouse. Wild cherry tree is north. 19 meters. 
Elevation : Cap on pipe, 21.550 ; bolt in tile, 17.582. 

^J^ Tile and pipe in line of fence along road, behind levee, in small orange grove 
belonging to Plande Bandonin, near his upper line, 11 meters below fence rnnnlng 
back between ditches, 27 meters behind lovee, 62 meters from river bank. Distance 
3 ji to 8}^ 750.04 meters. Elevation : Cap on pipe, 24.542; bolt in tile, 20.569. 

^2^ Tile and pipe on prolongation of same ditch leading back from road, 11 meters 
above B. M. ^|^ bench mark stands between road and ditch and near intersection 
of cro<ssroad. It is 460 meters south of fence back of orange grove, on land of Plande 
Bandonin. Elevation : Cap on pipe, 21.412; bolt in tile, 17.&7. 

Stone line 205, — Three-fourths mile above Red Church, Lonisiana, St. Charles 
Parish. 

^?^ Tile and pipe on Onnand plantation, on third road, running parallel with 
river, 60 meters below crossing that runs back from Ormand sugarhouse. Located 
as follows : At live oak orient on Ormand sugarhouse, turn off 49^ 50' left, to bench 
mark, 177 meters ; at mllepost 19 — track — turn off 100"^ left, 493 meters ; at Ormand 
sugarhouse chimney to Prospect sugarhouse cupola turn off 69^ 29' right, 680 meters. 
Elevation: Cap on pipe, 15.832; bolt in tile, 11.852. 

^%^ Tile and pipe on Ormand plantation, on road running between Ormand resi- 
dence and negro quarters, 49 meters back of old levee, 25 meters back of lino of new 
levee. Elevation: Cap on pipe, 22.982; bolt in tile, 19.015. 

'P. Tile and pipe on Esperanza plantation, between ditch and crossroad wliich 
is first road back of main road benind levee. This crossroad leads to Esperanza 
sugarhouse; 320 meters from river bank, 290 meters from road behind levee, about 
400 meters above Esperanza sugarhouse, and 261 meters east from railroad; 160 
meters behind projected line of new levee. Distance chained between beneh 
marks ^S^ ^3^ is 826 meters. Elevation: Cap on pipe, 20.592; bolt in tile, 16.637. 

^2^ Tile and pipe on line between Fashion and Esperanza plantations, on em- 
bankment between two ditches forming line between above plantations; on river 
side of intersection of ditches with second crossroad back of railroad about 400 
meters above road leading to Esperanza sugarhouse. Elevation: Cap on pipe, 
17.521; bolt in tile, 13.551. 

Stone line S06. — One-fourth mile above old incline of Texas and Pacific Railroad, on 
Pecan Grove plantation, Louisiana, St. Charles Parish. 

^?^ Tile and pipe on Pecan Grove plantation, on right of way of Louisville, New 
Orleans and Texas Railroad, 7 meters in front of track, 125 rail lengths below mile- 
poet 17, 48 rail lengths below upper switch to siding. Elevation: Cap on pipe, 
18.082; bolt in tile, 14.117. 

^*'^ Tile and pipe back of road, back of fence, back of levee, on Pecan Grove 
plantation; 200 meters above upper end of incline used during high water of 1892; 
225 meters above Pecan Grove sugarhouse ; on lower side of ditch running back to 
railroad. Elevation: Cap on pipe, 21.342; bolt in tile, 17.362. 

^S^ Tile and pipe on first road above quarters leading back from river and at its 
intersection with first crossroad behind levee; all on Lone Star plantation, 131 
meters south of new levee, 240 meters north of Texas and Pacific Railroad, 216 meters 
from bank of river. Distance between bench marks ^J^ and ^{^ 856.2 meters. Ele- 
vation: Cap on pipe, 19.118; bolt in tile, 15.150. 

^^ Tile and pipe on Lone Star plantation, on prolongation of road leading back 
from river by B. M. ^^, Bench mark is on upper side of road, between road and 
ditch, 10 meters north of cross ditcb, about 500 meters northeast of old Lone Star 
sugarhouse ; 608 meters south of Texas and Pacific Railroad and about half way 
between Texas and Pacific Railroad and Morgan's Louisiana and Texas Railroad. 
Elevation: Cap on pipe, 15.335; Ijolt in tile, 11.390. 

Stone line 2(f7, — One-fourth mile below landing on Patterson plantation, St. Charles 
Parish, La. 

-y^ Tile and pipe on Patterson plantation on right of way of Lonisville, New 
Orleans and Texas Railroad, 15 rail lengths above a road crossing, on upper side of 
third ditch above road; 17 rail lengths below milepost " 14;" 10 rail lengths below 
levee on line between plantations of Patterson and Rose ; 400 meters west of old 
Almadia sugarhouse. Elevation: Cap on pipe, 14.899; bolt in tile, 10.924. 

* J^ Tile and pipe back of fence back of road back of levee, on Patterson planta- 
tion, owned by Hymel, Champagne &, Torregrosse, on road lea<lingback to old Almadia 
sugarhouse. Elevation: Capon pipe, 20.774; bolt in title, 16.802. 

^3^ Tile and pipe on upper line of Alice plantation, at intersection of ditch run- 
ning back from road, and small ditch leading west, on property of Arthur Zeringue, 
132 meters from levee, 60 meters from stakes of projected new levee, 192 meters fiom 
river bank. Elevation: Cap on pipe, 21.432; bolt in tile, 17.457. 

23^ Tile and pipe on line between Alice plantation and laud owned by Arthur 
Zeringue, about 60 meters south of second crossroad, liiuo between plantations 
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eoDsifita of small embankment betw«en two ditches with trees here and there the 
whole length. Distance chained between bench marks ^^ and ^{^ 762.65 meters. 
Elevation: Cap on pipe, 14.479; bolt in tile, 10^14. 

St0ne lhk€ 208. — One-foarth mile abore landing at Kenner^ La., Jefferson Parish. 

-9' Tile and pipe in lane leading to swamp^ one-half meter east of west fence of 
lane, 2 meters Aouth of an cast and west diten which crosses lane, about 150 meters 
south of lino of timber. Lane is the bno 27 meters west of B. M. -^ and runs north 
and south. Elevation : Cap on pipe, 11.905; bolt in tile, 7.937. 

*S* Tile and pipe back of feuce, back of road, back of levee, in upper part of 
Kennervillc, 27 meters below first street in upper part of town. 'House occupied by 
H. Stahl (white) is on opposite comer. Bencfk mark is just below a prominent bend 
in levee, 50 meters above house occupied by Walter Davis (colored). Elevation: 
Cap on pii^e^ 2(K545 ; belt in tile, 1S.607. 

2}' Tile and pipe on Dusseaa plantation along* road, behind levee; 198 meters 
from, fence running back from road, along road to quarters and sugarhoiise : 50 
Bs^exs west of large iron pipe over levee, 8 meters back of levee, 70 meters nrom 
river bank opposite npper end of Kenner. Elevation: Cap on pipe, 21.461; bolt in 
ijlby 17.496. 

3 %^ Tile and pipe set on southwest eomer of intersection of ditches. Bench mark 
stajiids between ditch and road leading to main plantation road, running north to 
sugarhouse and quarters; about 250 meters west of main road and about 4(X) meters 
west of sugarhouse. Elevation: Cap on pipe, 17.360; bolt in tile, 13.375. 

SUntc Htte ;^^.^Oue mile above landing on Soniat plantation, Soniat Point, Jeffer- 
son Parish, La. 

^f'^ @ Boisblane. Screw pile on line between the plantations of Mr. Theo. Soniat 
and B. Boiablane, 1,060 meters back of levee. A blazed peean tree is 34 feet northeast 
from ihe ig), and on farther side of Soniat dkeh. The screw pile is 1 foot 8 ineUes on 
Boisblane side of line fence. The top of the letter P on cap of screw pile is the bench. 
Elevation: 17.200. 

-J^ ZTile and pipe back of fence, back of road, back of levee, on Boisblane plaiU- 
tation, at prominent bend of levee, 200 meters above unpainted 1^ story honse, with 
row of magnolias in front. Elevation : Cap on pipe, 19.862; bolt in tile, 15.902. 

*g^ Tile and pipe one-half meter north of north line of Willow Wood plantation, on 
property of John Thompson, in a lane running back from levee, 13 meters back of 
inside base of levee, and just inside of wire fence along levee road. A cabin stands 20 
meters west northwest ; about 120 meters from river bank. Elevation : Cap on pipe, 
20.810; bolt in tile, 16.860. 

^i^ Tile and pipe on line between property of John Thompson and Willow Wood 
plantation ; at intersection of first crossroad north of railroad and road leading 
baek from river, which is the foorth crossroad from river. Bench mark stands on 
upper edge of road and south of crossroad, on boundary line which is marked by 
iron posts; about 250 meters north of railroad. Prolongation of road leading to 
river passes B. M. 3|J». Elevation: Cap on pipe, 10.912; bolt in tile, 6.947. 

Siene line 210, — One-fourth mile above new incline Illinois Central Railroad below 
Soniat Point, Jefferson Parish, La. 

^^ Tile and pipe on property of Agrionltural Departznent of Southern University, 
at fence between cultivated field in front and pasture land behind, on upper side of 
first ditch below upper line of property. Elevation: Cap on pipe, 18.287; bolt in 
tile, 14,327. 

^\^ Tile and pipe back of fence, back of road, baek of levee, on property of South- 
em University; 20 meters below line between Southern University property and 
property above ; in orange grove a little below sign on bank of river reading ** Pica- 
yone Saw Mill Lumber Ld^.^' Elevation : Cap on pipe, 23.387 ; bolt in tile, 19.415. 

>i^ Tile aud pipe on Fairfield plantation, about one-half mile above sugar mill, 
back of fence, back of road, back of levee, between fence and road inside of field, 
13 meters from inside base of levee, 3^ meters below line of ditch running back 
through field; 110 meters below an angle in the leveu, and about 125 meters back of 
river bank. Elevation : Cap on pipe, 15.091 ; bolt in tile, 11.128. 

^<^ Tile and pipe on Fairfield plantation, at intersection of ditch leading back 
from river with large ditch leading diagonally through plantation, between road 
and ditch on river side of road. This is main road running diagonally through 
plantation frmn drain pump back of railroads to sugar house. Elevation : Cap on 
pipe, 13.002; bolt in tile, 9.072. 

Stoite line ^11.— Just below Southport elevator, Carroll ton, Jefferson Pari^, La. 

^\^ Tile and pipe on line of fence running back from Steamship Exchange saloon; 
50 meters above Illinois Central Railroad tracks to Southport elevator; pasture on 
upper side, lower side cultivated. Elevation : Cap on pipe, 12.053 ; bolt in tile, 8.103. 

^^ Tile and pipe, back of fence, back of road, back of levee, 100 meters below 
Southport elevator; 3o meters above Steamship Exchange saloon, between fence and 
single track to elevator. Elevation : Cap on pipe, 15.493; bolt iu tile, 11.525. 
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^^ Tile and pipe on top of old leveo at 9- mile point, directly opposite Sontliport 
elevator.* lu front of bench mark is orange-tree nnrsery. Back of and above is 
house of Mr. Quinent. Elevation : Cap on pipe, 21.933; bolt in tile, 17.975. 

^^ Tile and pipe on property of Aid Qninent, on line of osage fence between prop- 
erties of Quinent and Nelson. On " 9-mile point " 18-inch pecan tree is east 21 meters, 
blazed with A. Bench mark is 10 meters northwest of hay bam. Elevation: Cap 
on pipe, 20.049; bolt in tile, 16.059. 

Sione line i?i;.'.— Two hundred meters above horticultural building in Audubon 
Park, New Orleans, Orleans Parish, Ln. 

*-t* © City Park. Screw pile 1 foot above ground, on grounds formerly City Park, 
now experimental farm ; on cultivated ground, 30 meters south of center of Maga- 
zine street, 21 meters south of fence along side of said street, 164 meters above Maga- 
ziue-street entrance to park grounds, and 264 meters above northwest comer of old 
Agricultural Hall. Elevation of letter P on cajp, 16.931. 

'^{^ Tile and pipe in front of land formerly City Park, now used as experimental 
farm. Just outside of fence along road behind levee, 120 meters above river entrance 
to park and where leveo branches off from loop around old levee, 20 meters back of 
levee, about 250 meters from river bank, about 300 meters below exposition wharf. 
Elevation: Cap on pipe, 20.914; bolt in tile, 16.951. 

^ 1,2 Tile and pipe about 400 meters below Company Canal, at intersection of ditch 
loading back from levee and road ditch behind levee, 10 meters behind levee, 220 
meters below angle in levee, where new levee was joined on to old; about 175 meters 
from river bank. At angle in levee is "Henry Clay avenue skiff ferry.*' Elevation: 
Cap on pipe, 14.422; bolt in tile, 10.477. 

^^ Tile and pipe on upper edge of ditch leading back from railroad into swamp. 
Bench mark stands 8 meters from upper edge of ditch, about 150 meters back of 
Morgan's Louisiana and Texas Railroad, and about 300 meters below Company Canal. 
Elevation : Cap on pipe, 15.019; bolt in tile, 11.059. 

Sione lincSVi.—KX foot of Delachaise street, one-fourth mile above large elevator 
in New Orleans, Orleans Parish, La. 

^^ Top of firo plug, which is an iron pipe or post 2 feet high, standing one-hali 
meter from gutter on northeast side of Louisiana avenue, 11 meters back of Coliseam 
strei^t. Elevation: 16.198. 

^^ The center of letter "A" in the word "St. Andrew " found in the following 
impression made in cement pavement on west comer of Delachaise and Magazine 
streets : 

(Chas. Streeck, 

473 St. Andrew. Elevation : 15.678. 

Cement pavement.) 

^P Tile and pipe back of Morcan*s Louisiana and Texas Railroad and 26 meters 
above ITarvtsy canal ; in pasture Tot, 744 meters back of levee and river bank. The 
Louisiana avenue ferry landing is at river end of Harvey canal. Elevation : Cap on 
pipe, 13.755; bolt in tile, 9.821. 

^\^ Tile and pipe 26 meters above Harvey canal, in pasture lot, 787.2 meters back 
of B. M. -ja. Elevation: Capon pipe, 12.322; bolt in tile, 8.372. 

Sto%\e line SU.—Yoot of Girod street. New Orleans, (Orleans Parish, La. 

*|^ Top of Coast Survey Astronomical Post, marked by copper bolt near center 
of stone in Lafayette Park, New Orleans. It is a little northeast of center of park, 
and is a limestone slab about 3 feet high and 1 by 3 feet on top. On side is lettered 
tbo latitude and longitude of the point. Coppcrbolt is also permanent bench mark. 
Elevation: 20.356. 

'^{^ A cup-shaped center to the top of an iron post which stands at lower end of 
freight house of Louisiana and Northwest Railroad. The post is wrought iron and 
hollow, with cap. It stands at outer end of low wall running between side track and 
oart track which enters freight house from northeast; about 100 meters from river 
bank. Elevation: 25.733. 

-1* Tile and pipe placed on northwest corner of Lapeyrouse and Chestnut streets; 
1 meter north of main ditch leading back and emptying into Vorretts Canal; about 
400 meters back of levee and 450 meters from river bank. Elevation : Cap on pipe, 
12.993; bolt in tile, 9.050. 

^i^ ^\-i Algiers. Screw pile in common back of Algiers; 200 meters south of Fire- 
men's Cemetery, 60 meters back of road, which is a continuation of Webster avenue, 
60 meters back of the side track of the Morgan's Louisiana and Texas Railroad, 
which is farthest from the river. The bench mark is a cross cut in the cap below 
the letters G. P. Elevation: 10.383. 

Stone line 315. — One-fourth mile below Ursuliue Convent, New Orleans, Orleans 
Parish, La. 

'^\^ Tile and pipe on northeast comer of Forstall and Villers street, back of New 
Orleans ond Southern Railroad, and at southwest corner of Mr. Boman's land; just 
outside offence corner and between fence and ditch; 346.2 meters back of railway. 
Elevation: Cap on pipe, 12.134; bolt in tile, 8.192. 
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^^ Tile and pipe ou upper side of Forstall street, back of loveo; just back of small 
cross street leadiDff up tno river, connecting with Forstall street just opposite 
"Commercial Soap Works;*' 684 meters in iront of New Orleans and Southern Rail- 
road, 92 meters from river bank, and about 600 meters below Ursuline Convent; 81 
meters to base of levee. Elevation: Cap on pipe, 17.929; bolt in tile, 13.972. 

H^ Tile and pipe on land of J. A. Webert, No. 1005 Patterson street, Algiers. 
Bench mark is on lower edge of lane leading back from levee; 33 meters back of 
st4iblc, 284 meters back of levee and river bank ; 8 meters back of cross ditch leading 
down stream. Elevation: Cap on pipe, 17.078; bolt in tile, 13.110. 

^1^ Tile and pipe on prolongation of same road and ditch and 717.25 meters back 
of B. M. ^K Elevation : Cap on pipe, 13.593 ; bolt in tile, 9.628. 

Stone line 210. — One mile below Chalmette monument, in New Orleans, St. Bernard 
Parish, La. 

2|fi Tile and pipe on lino between land of Jules Brou and Mrs. Albcrdine, on 
lower side of fence, 158.5 meters back of New Orleans and Southern Railroad, about 
200 meters above point opposite old sugar refinery. Elevation : ( 'ap on pipe, 14.675 ; 
bolt in tile, 10.695. 

^i- Tile and pipe on boundary line between land of Jules Brou and Mrs. Albcr- 
dine, just below line fence and just back of lane and double row of evergreen trees, 
about 200 meters above old sugar refinery, 290 meters back of levee, 310 meters from 
river bank, 750 meters in front of railroad. Bench mark stands in corner offence, 
57.5 meters back of northwest corner of house occupied by Louis Heils. Elevation : 
Cap on pipe, 18.425 ; bolt in tile, 14.475. 

-J^ Tile and pipe on small ridge on upper side of Cut-Off road, being nearly on 
lino (lower) of Aurora plantation. On lower side of road is village of Cut-Off. Bench 
mark is 85.6 meters back of levee and river bank, about 200 meters above old sugar 
refinery on left bank. Elevation: Cap on pipe, 17.680; bolt in tile, 13.733. 

H^ Tile and pipe on top of levee running back from river and up stream, forming 
back leveo for Aurora plantation. Bench mark is 10 meters in front of turn of levee 
just across Cut-Off road from l^go ditch leading down river. Elevation : Cap on 
pipe, 15.215; bolt in tile, 11.250. 

Stone lineal?. — One-half mile above Saxouholm depot on New Orleans and South- 
ern I^ilroad, St. Bernard Parish, La. 

'1^ © Ducross. A screw pile found in rice field 6 meters south of upper lino of 
DucroBs plantation, near back of plantation, stands 1 foot above ground ; a 16-inch 
live oak 22 meters distant, bearing 225*^ (magnetic) blazed with a A facing second- 
ary. Elevation of smooth surface of cap below the letters G. P., 10.082. 

V.J1 Tile and pipe on lower edge of first ditch below upper line of Ducross plan- 
tation, 4 rail lengths below upper line. Bench mark stands 1 meter below ditch ; 10 
meters back of New Orleans and Southern Railroad; about 100 meters above dwell- 
ing house and quarters; 31 meters back of levee; 100 meters from river bank; line 
ditch now known as line between Walker and Ducross plantations. Is directly back 
of junction of old and new levees. (Pii)o taken out in 1894, it being in center of 
road.) Elevation: Bolt in tile, 12.330. 

'i^ Tile and pipe on Stanton plantation on upper edge of first road leading back 
from levee, below dwelling and quarters. Bench mark stands between road and 
ditch and just back of crossroad leading np through plantation and passing into yard 
in front of dwellinff ; about 140 meters below dwelling, 234 meters back of levee, 265 
meters from river uank. Property owned by Millikon & Rutledge. Elevation : 
Capon pipe, 18.445; bolt in tile, 14.475. 

'■^4^ Tile and jpipe on prolongation of same road as described for B. M. *\^ on 
lower edge nnd in front of ditch which runs in front of back crossroad. Elevation: 
Cap o'n pipe, 14.270; bolt in tile, 10.308. 

Stone line SIS. — One mile below Lake Borgue Canal, St. Bernard Parish, La. 

-i* Tile and pipe on prolongation of ditch leading back from levee, just below 
quarters and old sugarhouse ruins, on Old Repose plantation. Bench mark is 1 
meter above ditch, 3 meters north of center of ditch, 9.45 meters east of 10-inch wil- 
low blazed with A. Elevation : Cap on pipe, 12.246; bolt in tile, 8.292. 

^^ Tile and pipe ou Old Repose plantation, sometimes called Merritts, now occu- 
iiied by Italians, and planted in vegetables. Bench mark is on upper side of ditch 
leading back from leveo to swamp, 3 meters above ditch, 10 meters back of center of 
railroad track, in comer of fence, 197 meters back of ba.se of levee, 239.48 meters 
back of river bank. Ditch leads back just below <iuarters and old sugarhouse 
ruins; about 650 meters below Lake Borgue Canal; land OAvned by Italian named 
Dotree. Elevation: Cap on pipe, 14.344; bolt in tile, 10.383. 

'i* Tile and pipe on upper line of Beka or 12-mil« point plantation, on ridge 1 
meter below ditch, 31 meters in front of crossroad leading from upper lino down 
toward dwelling, 123 meters back of levee, 150 meters from river bank. Elevation : 
Cap on pipe, 19.161; bolt in tile, 15.196. 

^i* Tile and pipe on 12-mile Point plantation at intersection of ditches, 1 meter 
above sixth ditch below upper plantation line ai^d 1 meter east of large ditch; also, 
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1 meter abovo sixth diteh above road leading to sugarhoiise, 110 meters above large 
ditch Tim Qing east aad west; 255 meters beiow upper line of plantation. Eleva- 
tion : Cap onTpipe, 16.728; bolt in tile, 12.778, 

Stone line 219. — One and one-half miles below parish line, between St. Bernard 
and Plaquemines parishes, La. 

'^\^ Tile and pipe on Orange Greye plantation, 440 meters back of railroad, on 
east side of road running back through plantation, and crossing railroad at upper 
end of switch. Bench mark is at northeast corner of intersection of ditches, about 
120 meters back of corner of fence separating field from swamp, 12 meters east of 
fence. Elevation: Cap on pipe, 12.311; bolt in tile, 8.366. 

' ^^ Tile and pipe on Orange Grove plantation, about 900 meters above sugarhoase, 
at northeast corner of intersection or ditches, 160 meters above crossroad and rail- 
way switch and elevated platform for loading cane into cars^ 130 meters back of 
new levee, 180 meters from river bank, 267 meters in front of railroad track. Eleva- 
tion: Cap on pipe, 14.916: bolt in tile, 10.968. 

>^^' Tile and pipe on old Magnolia plautation, known as Upper Magnolia, prop- 
erty of Charles Lantern. Bench mark is on ridge leading up from quarters and on 
lower edge of the fourth ditch above quarters, being 160 meters above same; about 
150 meters above point where old and new levees join ; 50 meters back of old levee, 
60 meters back of new levee, 90 meters from river bank, 40 meters back of Cherokee 
hedge, back of main road. Elevation: Cap on pipe, 17.727; bolt in tile, 13.782. 

2p* @ Magnolia. Found as described in U. S. Coast Survey Report. Point was pre- 
served, earthen pyramid removed and replaced with a A pipe and tile; on upper 
line of Ma|;nolia plantation at intersection of ditches, southeast corner; a willow 
branching into four parts that grows at intersection of ditches is blazed with a J^; 
land of Charles A. Lantern. Embankment between ditches is reported as line 
between Plaquemines and Orleans parishes. Elevation: Cap on pipe, 14.022; bolt in 
tile, 10.065. 

Stone line 220. — Ono-fourth mile abovo warehouse at St. Clair I^^udiug, Plaque- 
mines Parish, La. 

'^^ Tile and pipe on St. Clair plantation, at intersection of road running back 
through plantation, and large ditch with levee back of it running parallel with river 
at northwest corner of intersection, 362 meters back of railroad ; land owned by George 
Garr. Elevation: Cap on pipe, 15,476; bolt in tile, 11,516. 

^1^ Tile and pipe on St. Clair plantation, 1 meter back of fence back of road, 32 
meters back of levee, 430 meters in front of railroad, in line with plantation road 
described above; 390 meters above St. Clair sngarhouse ; land of George Garr; chained 
distance between 2{<^ and ^J^^ 792.27 meters. Elevation: Cap on pi[>e, 17,821; boU 
in tile, 13.860. 

^%^ Tile and pipe on Belle Chasse plantation, on upper edge of ditch leading back 
from main road back of levee to swamp ; 15 meters back of base of levee, 75 meters 
from liver Irnnk, about 150 meters below where levee runs out around old crevasse; 
about 400 meters above St. Clair sugarhouse on opposite bank; about 1,800 meters 
abovo Bollc Chasse sugarhonse. Elevation : Cap on pipe, 15.026; bolt in tile, 11.061. 

^it'-^ Tilo and pipe on prolongation of diteh passing near B. M. ^'^^ and on back 
ridge of up-and-down ditch. Bench mark is 43 metera in front of large ditch or 
canal, just in front of back levee at edge of swamp. Elevation : Cap on pipe, 13.234 ; 
bolt in tilo, 9.281. 

Stone line^/:?! — One mile above Stella Landing. One mile below Scarsdale Landing, 
Plaquemines Parish, La. 

^^ Tile and pipe on upper edge of prolongation of ditch passing B. M. ^^; at 
intersection of up-aud-down ditch, being first ditch and crossroad back of back 
levee; 47 meters above lino between Stella and Scarsdale plantations; 297.5 meters 
back of levee; 594.8 meters back of railroad near front edge of swamp. Elevation: 
Cap on pipe, 13.556; bolt in tile, 9.609. 

^^ Tile and pipe on Scarsdale plantation, on upper edge of second ditch abovo 
Stella plantation, at intersection with ditch running parallel with river, and in front 
of second road back of levee; about 172 meters from river bank, 47 meters above 
plantation line, 152.8 meters in front of railroad. Elevation: Cap on pipe, 15.876; 
bolt in tile, 11.917. 

^fi^ Tile and pipe on Concession plantion, 3 meters back of railroad and 6^ rail 
lengths abovo switch leading to sugarhouse. Bench mark is in small patch of 
vacant ground between rail and wagon roads; 48 meters back of levee, 77 meters 
from river bank, about 250 meters above Concession sugarhoii8t>, 1 meter below iirst 
telegraph polo abovo switch; property owned by George Anderson. Elevation: Cap 
on pipe, 17.509; bolt in tile, 13.553. 

^\^ Tile and pipe on middle levee, which runs through center of plantation, acting 
as a protection in^ case cither front or back levees break. Bench mark is in middle 
of levee about midway between first and second roads abovo the road leading to 
sugarhouse. Elevation*. Cap on pipe, 16.64f ; bolt in tile, 12.678. 

Stone line S^2.—At Lin wood plantation landing, Plaquemmes Parish, La. 
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'f^ Tilo and pii>e on north side of same road as B. M. ^^ between ditch and road, 
1 meter from ditch and 4 meters ftom center of road; 19 meters east of ditch run- 
ning north and 15 meters west of ditch running south. Eleration : Cap on pipe, 
12.081 ; bolt in tile, 8.136. 

^^ Tile and pipe on north* side of Lin wood plantation road^ owned by E. L. Loth- 
rop, between road and ditch, 1 meter from ditch, 4 meters from center of road, 12 
meters back of center of railroad track. Elevation: Cap on pipe, 14.1d4: bolt in 
in tile, 10.237. 

'3^ Tile and pipe on upper line of Cedar Grove plantation, between road and ditch 
leading back to swamp. Bench mark is 19 meters back of levee, 50 meters from 
river bank, 60 meters from Mrs. J. F. Shnppert's dwelling house, 370 meters in front 
oC railroad. Elevation: Cap on pipe, 18.077; bolt in tile, 14.1^. 

^l^ Tile and pipe between road and ditch described above, 8 meters back of large 
ditch leading downstream; 65 meters below switch on Augusta plantation; 190 
meters back of railroad ; 385 meters above @ Cedar. Elevation : Cap on pipe, 12.952 ; 
bolt in tile, 9.002. 

Sione line 22ti — One half mile below Government light at Bertrandville Settlement, 
Plaquemines Parish, La. 

ap xile and pipe on old Woodland plantation, now divided up into small tracts 
and occupied by Italians. Bench mark is back of ditch running up and down in 
front of timber 14 meters above ditch leading back from main road, 237 meters back 
of railroad. Elevation: Cap on pipe, 13.855; bolt in tile, 9.880. 

^\^ @ Berthoud. Screw pile in old Woodland plantation, 10 meters in front of old 
levee, 8 meters above ditch, 232 meters in front of railroad, 101 meters back of new 
levee, 150 meters from river bank; on property of Charles Resseau. Elevation: 
Cross on cap of screw pile, 16.296. 

^P Tilo and pipe on land of Widow DeDoberd, about 350 meters below Jesuit 
Church, on upper edge of large ditch leading back from road to swamp ; 70 meters 
back of levee, 110 meters back of river bank, 151 meters in front of railroad, and 
52 meters from Widow DeDoberd's house. Elevation: Cap on pipe, 15.929; bolt in 
tile, 11.986. 

'$^ Tile and pipe on upper edge of same ditch as B. M. ^P, about 200 meters from 
edge of willows; 559 meters back of railroad. Elevation: Cap on pipe, 13.01&; bolt 
in tile, 9.056. 

Sione line S24. On«-fourth mile below Belair plantation landing, Plaquemines Par- 
iah, La. 

2f ^ Tile and pipe on Belair plantation, on north side of road running back from 
railroad, about 400 meters south of depot, between road and ditch, and 3 meterft 
from cross ditch running along side of road, 411.6 meters back of center of railroad 
track. Elevation : Cap on pipe, 13.989; bolt in tile, 10.034. 

H^ Tile and pipe on Alliance plantation, just inside comer of fence which runs 
along road behind new levee and tnms back just below colored church, which 
stands in southwest comer of negro quarters. Bench mark is 12.5 meters from base 
of levee, 17 meters from southwest comer of said church. Elevation: Cap on pipe, 
13.491 ; bolt in tile, 9.533. 

^-|^ Tilo and pipe on Star plantation, between road and ditch, both leading back 
from main road back of levee; 6 meters back of main road ditch, 15 meters back 
of levee, 90 meters from river bank, 361 meters in front of railroad. Property owned 
by Mr. Molen. Elevation: Cap on pipe, 16.336; bolt in tile, 12.378. 

^\*- Tile and pipe on same ditch; running back from main road to swamp, upper 
edge of diteh, and just back of ditch running upstream and turning back into 
swamp ; 319 meters back of railroad, 60 meters in front of swamp. Elevation : Cap 
on pipe, 12.488; bolt in tile. 8.531. 

Stone line 5i5.— One-fourtn mile below Espy Landing and Espy Station, New Orleans 
and Southern Railroad, Plaquemines Parish, La. 

2p Tile and pipe on lower side of Mouticello plantation road 487 meters back of 
center of railroad, 2 meters in front of north and south ditch. About 100 meters 
north stands a small frame house. Road runs back to pump house. Elevation : 
Cap on pipe, 11.525; bolt in tile, 7.550. 

sp Tilo and pipe on lower side of Monticello plantation road, at its intersection 
witn road running back of levee, 15 meters from levee, 208.3 meters in front of center 
of railroad, at northwest comer of yard around plantation residence, and about 60 
meters from residence. Elevation : Cap on pipe, 15.263; bolt in tile, 11.281. 

"5^ Tile and pipe on Alliance plantation, nearly opposite Monticello store, on L. 
B., at intersection of ditches, one leading back from levee, with one running 
northwest and southeast at edge of swamp. Bench mark stands on lower edge of 
ditch leading back from levee, an^3 meters in front of cross ditcb, 237 meters back 
of railroad, 253 ureters from levee, 296 uieterH from river bank, and about 900 meters 
from Alliance sngarhonse. Property owned by T. S. Wilkinson. Elevation: 
Cap on pipe, 12.502; bolt in tile, 8.542. 
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"l'- Tile and ])ipe on Alliance plantation, at edge of field back of willow swamp, 
on prolon;2:ation of same ditcli as B. M. ^^, Bench mark stands on lower edge, 21 
meters back of large ditcli that turns downstream and then back into swamp. On 
property of T. S. Wilkinson. Elevation : Cap on pipe, 12.532 ; bolt in tile, 8.560. 

Stofieline ^JO. — One-half mile above St. Sophia post- oflSce, Plaquemines Parish, La- 

'f ^' Tile and pipe on lower edge of ditch running back about one-half mile above 
the two frame churches of St. John and St. Joseph, at negro scttlemeut below Pov- 
erty Point. Bench mark is 237.1 meters back of center of railroad. Elevation : Cap 
on pipe, 11.794; bolt in tile, 7.844. 

^'j^ Tile and pipe on inside of fence back cf road, back of levee, on lower side of 
ditch running back through rice fields, 14 meters back of base of levee, on property 
of C. W.Johnson (colored). Bench mark is 304.5 meters in front of railroad track. 
Elevation: Cap on pipe, 15.924; bolt in tile, 11.973. 

^\^ Tile and pipe on Myrtle Grove plantation, on upper edge of first ditch above 
sugarhouse leading back from main road to swamp, 15 meters back of levee, 44 
meters above sugarhouse, 279 meters in front of railroad, 72 meters from river bank. 
Property owned by T. S. Wilkinson. Elevation: Cap on pipe, 14.036; bolt in tile, 
10.081. 

^\^ Tile and pipe on prolongation of same ditch as B. M. *5^, past a large ditch 
leading downstream. Bench mark is on top of protection levee, 5 meters back of 
downstream ditch, 185 meters back of railroad. Elevation: Cap on pipe, 10.581; 
bolt in tile, 6.638. 

Sionc live 227. — One-fourth mile above Harlem Plantation Landing, Plaquemines 
Parish, La. 

*t' Tile and pipe on mound which has once been the foundation for some build- 
ing, 313.2 meters back of center of railroad and 3 meters south of oast and west 
ditch, 10 meters east of largo north and south ditch. Elevation : Cap on pipe, 
12.182; bolt in tile, 8.232. 

"1^ Tile and pipe on Harlem plantation, on south side of ditch running back from 
upper side of large grove of live oaks, about 350 meters above large brick mill in 
ruins, 65 meters back of levee, 140.8 meters in front of railroad; 30-inch live oak, 
270^, 19 meters, and 30-inch live oak, 348^, 22 meters, are blazed with A s. Eleva- 
tion : ^^ap' on pipe, 13.955; bolt in tile, 9.981. 

"5^ Tile «ind pipe in August Fortier's front vard, on lower edge of small ditch, 3 
* meters back of inain-road fence, back of roaA, 10 meters back of levee, 30 meters 
from river bauk, 4 meters below iron post which is on upper line of land of August 
Fortier, 45 meters from his house, 130 meters above embankment or protection levee 
on upper lino of Deer Range plantation, 409 meters in front of railroad, 80 meters 
in front of tomb. Elevation : Cap on pipe, 14.833; bolt in tile, 10.889. 

'5^ Tile and pipe at angle of protection levee leading back from river levee and 
where it turns off downstream. Bench mark stands on top of embankment, on line 
between Deer Range plantation and land owned by Wade Walker, 433 meters back 
of rnilroad. Elevation: Cap on pipe, 15.730; bolt in tile, 11.775. 

Stone line 22S. — One mile below Union Plantation Landing, 4 miles above Pointe a 
La Hache Landing, Plaquemines Parish, La. 

5 f * Tile and ])ipe on south side of ditch running parallel with river, 9 meters west 
of main ditch running back through rice field between land of Dr. Herbert and Jack 
O'Doles, 776 meters back of B. M. -^a, 392 meters back of timber, 542 meters back 
of railroad. Elevation: Caj) on pipe, 10.914; bolt in tile, 6.954. 

'V Tile and pipe in lane at its intersection with main road behind levee, about 
ICO meters from river. Elevation : Cap on pipe, 14.752; bolt in tile, 10.783. 

2p Tile and pipe on upper line of Point Celeste plantation, on levee running back 
from main road behind levee across railroad, joining levee leading downstream. 
Bench mark is 15 meters back of river levee, 65 "meters from river bank, 120 meters 
in front of railroad. P^levation: Cap on pipe, 15.581; bolt in tile, 11.638. 

*5^ Tile and pipe on prolongation of same levee asB. M. -§8^ 629 met^ra back of 
railroad. Elevation: Cap on pipe, 12.379: bolt in tile, 8.429. 

Stone line /^i^S.— One-fourth mile above St. Thomas Church, Pointe a La Hache, 
Plaquemines Parish, La. 

^P^Tile and pipe on south side of double ditch running back on lino betweenland 
of John Lafitte and B. Savois. Bench mark is 619 meters back of center of railroad 
track. Elevation: Cap on pipe. 11.892;*bolt in tile, 7.937. 

-8'^ Tile and pipe on line between land of John Lafitte and B. Savois, 13 meters 
bacK of levee. 1 meter north of line of large willows in corner of fence, about 400 
meters above St. Thomas Church. Elevation: Cap on pipe, 13.985; bolt in tile, 
10.030. 

*5'*' Tile and pipe on Woodland plantation, 6*meters back of railroad track on 
upper edge of large ditch leading back from ra'ilroad to canal, also at intersection of 
roads, one leading to sugarhouse, the other running back through ]>lant^tion, about 
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1,000 meters below Woodland sugarhouse, and about 800 meters above Diamond 
plantation and store. Elevation : Cap on pipe, 14.279 ; bolt in tile, 10,314. 

2jy Tile and pipe on upper edge of prolongation of same ditch as bench mark*|3, 
and at its intersection with very large ditch or canal on Woodland plantation, prop- 
erty of Bradish Johnson. Elevation : Cap on pipe, 9.711 ; bolt in tile, 5.736. 

Stone line 230. — One and one-half miles above Bohemia Plantation Landing, Bohe- 
mia Point, Louisiana. 

a.p Tile and pipe on north side of plantation roa*l running along north side of rice 
plantation of Martin Bros., 1 meter from north line of plantation, on south edge of 
ditch on land of Cosse. Bench mark is 538.8 meters back of center of railroad. Ele- 
vation : Cap on pipe, 10.624 ; bolt in tile, 6.660. 

*l^ Tile and pipe on north side of plantation road running along north side of 
Martin Bros, rice plantation, 1 meter from north line of said plantation. Road is 
10 meters wide and bounded by two deep ditches. Bench mark is 22 meters back of 
levee. Elevation: Cap on pipe, 13.354^ bolt in tile, 9.389. 

^l^ Tile and pipe on Magnolia plantation of George Warmouth, on upper side of main 
plantation road leading back from railroad past sugarhouse, between road and 
ditch, 3 meters from coal scales, 28 meters above warehouse, 18 meters back of rail- 
road, 10 meters below switch leading back to sugarhouse, 65 meters back of levoe, 
75 meters from river bank. Eleyation: Cap on pipe, 13.903; bolt in tile, 9.966. 

*j^ Tile and pipe on Magnolia plantation, on prolongation of road leading back 
from railroad and sugarhouse to |)unip house. Bench mark is set within the turn 
of largo ditch leading into large ditch leading straight back to pump house. Bench 
mark stands in live-oak grove used as burying ground about 2o0 meters i^ front of 
pump house, 7 meters cast of 3-foot live-oak tree blazed with A. Elevation : Cap on 
pipe, 12.685; bolt in tile, 8.723. 

Stone line :^S1, — One and one-half miles below Bohemia Plantation Landing, Bohemia 
Point, Louisiana. 

-fL xile and pipe on lower edge of prolongation of ditch leading backward from 
B. M. ^l^j 4f 4 meters back of lane leading back from house of William Gannon. 
Elevation : Cap on pipe, 11.485 ; bolt in tile, 7.530. 

*iJ- Tile and pipe online between land of William Gannon and George Wilson; in 
line of fence between ditches leading back from new levee to old levee and main 
road, 23 meters back of new levee, 119 meters from river bank, 125 meters from old 
levee, 165 meters west of George Wilson's house. Elevation: Cap on pipe, 13.450; 
bolt in tile, 9.496. 

-J^ Tilo and pipe on upper edge of largo ditch leading back from road behind 
levee, past railroad through rice tield to bayou. Bench mark stands 75 meters back 
of levee, 100 meters from river, 180 meters in front of railroad, about 1,000 meters 
below Socola Canal, 115 meters below lower line of Riceland plantation; on land 
of John Harris; 10 meters below small frame house occupied bv Joseph Demoll. 
Elevation : Cap on pipe, 13.042; bolt in tile, 9.084. 

2|J^ Tile and pipe on upper edge of same ditch running back past B. M. ^P 283 
meters back of New Orleans, Fort Jackson and Grand Island Railroad. Elevation: 
Cap on pipe, 11.886; bolt in tile. 7.926. 

Si<me line 23^, — One-half mile below upper line of Pluling Settlement, Plaquemines 
PAdsh. La. 

2Ji Tile and pipe on property of Mrs. Charles Cannon, 118 metei^ above her house, 
1 mfcter below fence running back from road behind levee, separating a small field 
from the vegetable garden of E. J. Cannon, 12 meters from the south comer of his 
house, 55 meters back of levee, 70 meters from river bank. A fig tree stands 4 meters 
south. Elevation: Cap on pipe, 13.228; bolt in tile, 9.274. 

^l^ Tilo and j)ipe placed 1 meter inside the front fence of A. Rigand's orange grove, 
4^ meters from center of railroad track and 3 meters above an orange tree standing 
at fence, 44 meters from house of A. Rigand, and 26 meters below upper edge of grove. 
Elevation : Cap on pipe, 14.080; bolt in tile, 10.115. 

'3' Tilo and pipe on southwest edge of a ditch in rice field, property of A. Rigand, 
9 meters northwest of main ditch, running back from river. About 100 meters south 
stands an old windmill; 820 meters back of New Orleans, Fort Jackson and Grand 
Island Railroad. Elevation : Cap on pipe, 10.474 ; bolt in tile, 6.532. 

Stone line 233, — One and one-fourth miles below Nestor Canal, Plaquemines Par- 
ish, La. 

^^ Tile and pipe on old Burton place, on lower edge of large ditch leading back 
from road at lower side of garden. Bench mark stands 28 meters north of 2- foot 
cypress tree, 8 meters east of 10-inch live oak, 12 meters northwest of 12-inch live 
oak, all blazed with a A. Land occupied by A. H. Decker ; owned by Arena J. Barker. 
Elevation: Cap on pipe, 13.057; bolt in tile, 9.107. 

*J^ Tile and pipe on old- Burton place, just inside fence along road, behind levee, 
and 5 meters below fence leading back. Bench mark stands 28 meters from house 
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occnpieil by A. H. Decker, 10 meters back of levee, 106 meters from river bank. 
Land owned by Arena J. Barker. Elevation: Cap on pipe, 14.360; bolt in tile, 
10.410. 

^^ Tile and pipe on upper ed^e of line ditch between land of Edward Lassos and 
Emile Bougofi, 2 meters irom edge of ditch, 45 meters back of road behind levee, 70 
meters from river bank, 400 meters above St. Patrick's Chareh, and aboat 250 meters 
below the old abandoned Lono Canal; 147 meters northeast of railroad; 30 meters, 
below house of Joseph Quilo. Elevation: Cap on pipe, 13.321 ; bait in tile, 9.364. 

2f^ Tile and pipe 432 meters back of railroad on upper edgeof dttch leading baek 
from levee, past B. M. ^3^. Elevation : Cap ou pipe, 11.388 ; bolt in tile, 7.430. 

Stone line 234. — Just below Daisy poet-ofitcc aad Wesley church, Plaquemines 
Parish, La. 

2fi Tile and pipe on land of Berksou Bros., of New Orleans, on upp«r edgeof 
ditch leading back from road, 12 meters back of road behind levee, directly baek 
of where new levee branches off from old levee; 17 meters below house occupied by 
William Howard, 140 meters below Methodist .Church South, known as Wesley 
church, 18 meters back of levee ami 105 meters from river bank ; 60 meters northwest 
of 3- foot haekberry tree standing 8 meters outside of levee blazed with A. Eleva- 
ticai: Cap on pipe, 13.665; bolt in tile, 9.690. 

3^3* Tile and pipe in oranp^o grove opposite Wesley church, on left bank, at inter- 
section of ditches ou land of Bradish Johnson, 228 meters back of levee, 265 meters 
from bank of river, on line with cabin in ^ove occupied by Paul Levy, 100 meters 
below intersection of old and new levees. Elevation: Can on pipe, 14.370; bolt in 
tile, 10.417. 

2^ Tile*and pipe on land of A. C. Gilmore, known as Nairn plantation, on line of 
large ditch, being the second large one back of railroad, 3 meters baek of small ditch,, 
being boundary line between Gregory and Gilmore, 110 meters above intersection of 
ditches. *5^^ 2ji and A 180 are in line with Wesley church spire on left bank. 
Bench mark is 245 meters back of railroad. Elevation: Cap on pipe, 12.420; bolt in 
tile, 8.478. 

Stone line 235. — One-quarter mile below Lower Bayou at Grand Prairie Settlement 
Plaquemines Parish, La. 

aji Tile and pipe ou land of Meyer Wise, 15 meters baek of road behind levee, 50 
meters above the corner of John J. Kelley's fence, and 195 meters above his house; 
20 meters back of levoo, 70 meters from river bank, 290 meters below Hack Bayou. 
Elevation : Cap on pipe, 13.245 ; bolt in tile, 9.275. 

^^ Tile and pipe on Drosen Augusteu Buras's plantation ; in small patch of ground 
lying between levee and railroad; online of fenee, 3 meters east of railroad, 16 
meters west of levee, 60 meters from river bank, and 40 meters south of Empire 
Hchoolhouse; 6^ rail lengths below Drosen Buras's house. Elevation: Cap on pipe, 
13.537; bolt in tile, 9.582. 

^4^ TUe and pipe on D. A. Burass plantation, in line of fence where willow trees 
form the posts ; 5 meters above large ditch leading back from railroad ; 92 meters 
back from cross ditch and orange grove. Elevation : Cap on pipe, 10.782 ; bolt in 
tile, 6.817. 

Stone line i5(?.-~One-half mile below O. K. Red Store Landing, Plaquemines Parish, 
La. 

^'f ^ Tile and piptf on plantation of Vincent Lococo, on back levee, 280 meters below 
where it turns at right angles and runs to front levee ; 11 meters above ditch and 
water gate through levee, and 255 meters above where levee turns at right angles 
and runs to front levee. Elevation: Cap on pipe, 14.676; bolt in tile, 10.711. 

^\^ Tile and pipe on land owned by Vincent Lococo, of New Orleans, on line of 
fence back of road behind levee, and fence running baek around garden ; about 450 
meters below colored Methodist Episcopal church, 10 meters back of levee, and 50 
meters from river bank; 15 meters below magnolia tree, the only one in vicinity; 
about 750 meters below O. K. Red Store. Elevation: Cap on pipe, 12.876; bolt in 
tile, 8.921. 

^%^ Tile and pipe on land of Clement Bulot, in southwest comer of yard, corner 
next to lane, 60 meters back of levee, 80 meters from river bank, 120 meters north- 
east of railroad, and abont 400 meters below Tropical Bend store; 20 meters from 
southwest comer of dwelling of Clement Bulot. which is a double frame, one story 
and a half high. Elevation: Cap on pipe, 11.667; bolt in tile, 7.708. 

Stone line 237. — One mile above old Quarantine Landing, Plaquemines Parish La. 

5J^ Tile and pipe on land of August Barry, about three- fourths mile al>ovo old 
quarantine station. Bench mark is in comer of fence along levee, and fence leading 
back, which is the line between Barry and Jones property ; 15 meters southeast of 
Barry's houf e, 10 meters back of levee, just below ditch, and 140 meters from river 
bank. Elevation: Cap on pipe, 13.486; bolt in tile, 9.540. 

^H^ Tile and pipe on land owned by Mrs. Pelas, 12 meters back offence along road 
behind loveo and 10 meters below house occupied by John Pelas; 100 meters north 
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of railroad, on upp«T edge of ditch, leading back to railroad, 18 meters back of levee 
and 44 meters #rom river bank; abont 70 meters below prominent bend in leveo. 
EleYatioa: Cap on pipe, 12.272; bolt in tile, 8.319. 

SUm^ line fSSS. — ^At Neptune Landing and poet-office, Plaquemines Parish, La. 

-5* Hie and pipe 10 laetcrs back of center of levee, 25 meters from bank of river, 
20 meters above Mrs. S. H. Butler's store and Neptune post-office. Bench mark is at 
end of lane ntnning^back from road alon^ levee ^ about 300 meters above lar^e two- 
story house on opposite side of river. ElevatioD : Cap an pipe, 13,627 ; bolt in tile, 
9.675. 

^1^ Tile and pipe on bock slope of levee, on lower side of road leading back from 
levce^betweenlBndofFredyerick Gasket above and Mrs. Laurence Brocher below; 
at angle in levee, 428 meters above sehoolhouse and 563 meters above large two- 
story house (white) ^45 meters in front of house of Frederick Gasket. Elevation: 
Cap on pipe^ 15>0S0: bolt in tile, 11.066. 

istone line 230^ — Ono-fbfirth mile below Fort St. Philip Landing, Plaquemines 
Parish, Lok 

-3^ Tile and pipe on Fort St. Philip Reservation, 50 meters northwest of lower 
reservation stone, 109 meters from edge of water of river, 72 meters back from ri^^ht 
angle in levee on top of same levee, at angle. Elevation: Cap on pipe, 14.^. 
boft in tile, 10.335. 

^%^ Tile and pipe on Fort Jackson Reservation, 45 meters back of levee, 28 meters 
above old quarters just outside of levee on edge of river, 130 meters below prominent 
angle of levee where old and new levee join. Just inside of angle is an old pump 
house with engine and boiler. Bench mark js on lower side of graded road, leading 
back from levee to house occupied by Peter £. B. Ostrom, ordnance-sergeant U. S. 
Army. House is 25 meters back of bench mark. Elevation: Cap on pipe, 13.573; 
belt in tile, 9.613. 

SHme line 240,— One mile above New Lu«aa Canal, Plaquemines Parish, La. 

2}^ Tile and pipe in prairie, 80 meters from river bank, about 1,000 meters above 
a gnuip of houses. Tile is buried abont 2 feet and a mound of earth raised around 
the pipe. No objeet is near to refer beneh mark to. Elevation : Cap on pipe, 12.400; 
bolt in tile, 8.450. 

^p Tile and pine in low ground back of levee, 13.4 meters below wire fence around 
ora&ee grove or ochoenberger. Tile is 20 inches below surface and mound of earth 
raised around pipe; ash tree 8 inches diameter, 30^, 10 meters, hackberry 10 inches 
diameter, 230^^ 5 meters, both blazed with z^. Elevation: Cap on pipe, 13.062; bolt 
in tile, 9.131. 

Stone line S41. — One and one-half miles above old salt works, Plaquemines Parish, 
La. 

^ Tile and pipe 50 meters firom river bank on open prairie, 50.5 meters, 120^, 
(maenetic) troisi a 15-inch spreading willow, which has a blazed on side. Bench 
marK is one-half mile below Lucas Canal. Elevation: Cap on pipe, 12.360; bolt in 
tile, 8.390. 

*f^ Tile and ^ipe inside of fence behind levee, and just below fence leading back 
from levee forming inclosure to yard aronnd house. Bench mark is in young orange 
^ove, land of Norbert Buras, 17 meters in front of his house, 10 meters from levee, 
45 meters from river bank, about 3 miles -above Jump. Elevation: Cap on pipe, 
13.040; bolt in tile, 9.075. 

Stone line S4S — One-half mile below Baptiste Collet's Bayou, Plaquemines Parish,. 
La. 

^* Tile and pipe 85 meters from edge of water, 13 meters below draw from river, 
back of and below two houses whicli are 110 meters from bench mark; 70 meters 
below fence corner. Front house is occupied by William Gray, back house by Ba*r- 
num Schofield. Willow 8 inches diameter is south 36 meters, blazed with A. Ele- 
vation: Cap on pipe, 12.865; bolt in tile, 8.923. 

^'' Tile and pipe 100 meters above the *' Jump," 53 meters above and in front of 
"Plaquemines Tropical Fruit Company's" store; 81 meters from water's edge, 45 
meters below and back of Levy's general merchandise store, on line of footpath 
between the two stores. Willow 18 inches in diameter is southeast by east 16 meters. 
Willow 16 inches in diameter is north 13 meters, both blazed with A. Elevation : 
Cap on pipe, 13.916; bolt in tile, 9.963. 

Stone line 243. — Two and three-fourths miles below the Jump, Plaquemines 
Parish, La. 

•P Tile and pipe 3f miles above quarantine, on line of telegraph poles, 39 meters 
from water's edge, 13 meters east of cluster of willows. The one nearest river is 
blazed with a A, and " B. M. ^f^" put in blazed part with lead pencil. Elevation: 
Cap on pipe, 12.890; bolt in tile, 8.935. 

*P Tile and pipe 24 meters from water's edge, 2 meters east of willow 15 inches in 
diameter, blazed with a, within which is marked (B. M. ^5^). Elevation: Caj) on 
pipe, 13.567; bolt in tile, 9.616. 
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Stone line 244. — Three -fourth a mile above Quarautine Station, Plaquemines Pariah, 
La. • 

i^* Tilo and pipe 17^ telegraph pole£> above quarantine, 21 meters above Rich- 
ards Marchinaa's grave, 27 meters from water's edge, 5 meters back of telegraph line. 
Elevation : Cap on pip©, 12.450; bolt in tile, 8.510. 

^^ Tile and pipe 30 meters from edge of water, 125 meters above yacant house on 
river edge — the first house on river bank above (x^^^^^^^tine. Elevation : Cap on 
pipe, 12.481 ; bolt in tile, 8.529. 

Stone line i?45, — At Pilots' Headquarters, parish of Plaquemines, La. 

^^ Tile and pipe 20 meters from edce of water at Pilot Town, about 2 miles above 
Head of Passes, 15 meters in front and 10 meters below house occupied by pilots, 10 
meters below walk to wharf, 40 meters above old house on edge of river, 14 meters 
west of fence corner. Elevation : Cap on pipe, 11.605, bolt in tile, 7.625. 

2J^ Tile and pipe 30 meters from edge of water of river, in willows directly oppo- 
site Pilot Town. Willows are cut down around bench mark. A 4-pronged willow 
stands 215^, distant 14 meters, blazed with A. T. B. M. No. 8 stands 8 meters off at 
76^. Elevation: Cap on pipe, 11.132. 



Table 9.- 



-Slape of the river between successive stone linte from Donaldsonville to Head 
of Passes, 



From stone Ime to stone line. 



Donaldsonville gauge to 188 . 
188 to 180 . 



189 to 100. 

190 to 101 . 

101 to 102. 

102 to 103 . 
ie.'I to 104 . 

104 to 105 . 

105 to 106. 
100 to 107 . 

107 to 108 . 

108 to 100. 
100 to 200 . 
£00 to 201 . 

201 to 202 . 

202 to 203 . 

203 to 204 . 

204 to 205. 

205 to 206 . 
200 to 207 . 

207 to 208 . 

208 to 200. 
200 to 210. 

210 to 211 . 

211 to 212. 

212 to 213. 

213 to 214 



Slope. 



From stone ime to stone line. 



Slope. 



Feet. 
—0.270 
—0. 155 
-0.620 
—0.093 
—0.412 
—0.007 
—0.245 
-0.314 
—0.280 
-0.198 
—0.189 
—0.207 
—0.163 
-^.045 
—0.353 
—0.050 
—0.199 
—0. 155 
-0.320 
-0.183 
—0. 260 
—0.170 
—0. 108 
—0.185 
+0.035 
-0.188 



214 to 215 

215 to 216 

216 to 217 

217 to 218 

218 to 219 
210 to 220 

220 to 221 

221 to 222 

222 to 223 

223 to 224 

224 to 225 
225to22C 

226 to 227 

227 to 228 

228 to 229 

229 to 230 

230 to 231 

231 to 232 

232 to 233 

233 to 234 

234 to 235 

235 to 236 

236 to 237 

237 to 238 

238 to 230 

239 to 240 

240 to 241 



Feet. 

—0.138 

—0.135 

—0.068 

—0.100 

-0.148 

+0.010 

—0. 112 

—0.085 

—0.043 

+0.030 

—0.098 

—0.015 

—0.050 

+0. 010 

+0.055 

—0.045 

+0.050 

—0.133 

—0.155 

0.000 
—0. Ill 
+0. 101 
+0.078 
—0.028 

0.000 
+6. 070 
—0.070 
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Tablk 10. — Discrepancies between right and left hank lereh. 



Kiver crossing at— 



Stono line 242 
241 
240 
238 
237 
236 
235 
234 
233 
232 
231 
230 
229 
228 
227 
220 
225 
224 
223 
222 
221 
220 
219 
218 
217 
216 
215 



Bis- . Discrep- 
tancG. ; aoc}'. 



Mile: 

12 
3 
3 
6 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 



FefL 
—0.31 
—0. 25 
-1-0.07 
4 0.09 
40.03 
+0.13 
+0.08 
—0.09 
—0.03 
—0.15 
—0.07 
—0.01 
-0.07 
—0.02 
+0.12 
-0.06 
-0.17 
+0.11 
—0.03 
—0.04 
—0.09 
0.00 
—0.04 
—0.06 
+0.12 
+0.07 
—0.09 



River crossing at- j , JJj*, ^'^^'P' 



ancy. 



Stono lino 214 . 
213 . 
212. 
211 - 
210. 
200 . 
208 . 
207. 

ao6. 

205. 
204. 
203 . 
202. 
201. 
200. 
199 . 
198. 
197. 
196. 
195. 
194. 
193. 
192 . 
191 . 
190. 



DonaldsonTille gauge . 



ZfiUs. 


Feet. 


3 


-^.01 


3 


0.05 


3 


0.20 


3 


0.06 


3 


0.17 


3 


0.07 


3 


0.04 


3 


0.10 


3 


0.16 


3 


0.12 


3 


0.00 


3 


0.19 


3 


0.08 


3 


O.U 


3 


0.16 


3 


0.01 


3 


0.16 


3 


0.03 


3 


0.04 


3 


0.04 


3 


0.07 


3 


0.02 


3 


0.06 


3 


0.06 


3 


0.14 


3 


0.07 



41 



0.16 



Note. — Below New Orleans, or stono line 214, the discrepancies given aro between tbo elevations 
obtained by river croasingii from precise B. M'b., and those obtained by the lino of ordinary levels on 
the opposite bank from precise B. M's. Above New Orleans the discrepancies given are between the 
two lines of ordinary levels on opposite banks, the line being acijusted at each crossing. 

Table 11. — Ducrepanciea beiweeit precise and ordinary leveh. 



Botwocn P.B.M's. 



1 Aand>)^ 

fV and T. B. M. 28 
T.B.M. 28and2r• 
sV•* and 'ga 
1\B.M.28 



and 8 A . 



T.B.M.28aud8 

T. B. M. 28 and T. B. H. 31 . 

8Aand»i^A 

8Aand«l^ 

'r and T. B. M. 58 

»rand9A 



'i** and . 

T. B. M. J 



. 53 and 10 ... . 

10 and 25'' A 

10 and "r 

lOnndB. M. A 

lOandT. IJ.M.Cl.... 

10 and expcr. B. M . . . 

11 and 23'? 

11 and 13 A 

llandT. B. M.65.... 

13 A and ag'' A 

13 A and aa" 

ISAandT. B. M.68. 

sfAandW 

'5"AaudUA.. 

14Aaudl5 

]5aud*a^-A 

]5and«ii 

<r Aand 16A 

16 A and 'i^ A 

leAand*!?-" 

«;*»Aandi7 A 

«|«Aandl7 

itAnnd^a*^ A 

17 Aand^r 

18 and "f^ A 

S^AandlS 



Dis- 


Discrop- 


tance. 


ancy. 


MOeti. 


Feet. 


13 


-0.31 


5 


—0.25 


5 


+0.07 


34 


-O.IO 


2 


+0.06 


2 


+0.07 


2 


+0.07 




+0.02 




+0.01 




0.00 




-0.01 




-0.01 




+0.02 




-0.01 




-0 02 




—0.02 


. 


-0.02 




—0.02 


'c 


0.00 




— O.OC 


-0.06 




+0.01 




h0.03 


1 


+0.04 




—0.09 


1 


-0.10 




+0.02 




—0.02 




—0.02 


I ■ 


—0.07 


+0. 03 




+0.03 




- 0. 05 




-0.07 




—0. 09 




—0.09 




—0.04 




+ 0.06 



Leveled by — 



W. H. Koper. 

Do. 

Do. 

Do. 
W. H. Kopor and W. S. Wil- 
liams. 

Do. 

Do. 
W. .S. Williams. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 
W. H. Roller. 

Do. 

Do. 

Do. 

Do. 
W. S. Williams 

Do. 

Do. 
\V. H. Ropor. 

Do. 

Do. 

Do. 

Do. 

Do. 



ENG 94- 



-175 
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Tablr 11. — IH§a'epanci€$ heiween preeUe and ordinary leveh — Con tinned. 



Between P. B. M's. 



»J^ A and @ white . 
@whiteandl9 A.. 

llAand20A 

*3« Aand20A 

4* A and 21 A 



«aa Aand21, 

21 A and® Union 

(^ Union and T. B. M. 05. 

T. B. M. 95 and «i^ A 

T. B. M. 95 and »}i 

»2A A and T. B. M. 97 

T.B.M.97and22A 

T. B. M. 97 and 22 

22Aand«3«A 

22 A and <jfi . 



apA 

2SAi 



*|" A and 23 A 

aja Aand23 

23Aand24 

24and*l« A 

24and«|» 

|9Aand25A 

Aand25 

_ anda|«A 

V A and 26 A 

26Aand«|' A 

2«Aandaaz 

26AandT.B.M.lU.. 

»|i Aand27A 

*3' Aand27 

2tAand«l» A 

27Aandx|fl 

«l«AandT.B.M.]22. 
T. B. M. 122 and 28 A . . 

T. B. M. 122 and 28 

28Aand»i» A 

28Aand2f» 

«a'»Aand29 A 

aJcAandag 

29Aand«}A A 

29Aanda|A 

as* A and T. B. M. 131 . 

«3*Aand30A 

*|*Aand30 

T.B.M.13Iandag='.... 



31 A and T. B. M. 136 

T. B. M. 136 and «;» A 

T. B. M. 136 and a|« 

T. B. M. 136 and T. B. M. 137 . 

T. B. M. 137 and 32 A 

32Aand«|J^A 

«}Ji Aand33 A 

33Aanda|aA 

«>Aand34A 

Aand^i" A 



Aand«4» A 

" Aand T. B. M. 151. 



'i*^ A and ^5 A 

35 A 1 

^^A 

T. B. M. 151 and 36 A 

T. B. M. 151 and 36 

36AandT.B. M. 154.... 

T.B. M. 164and«U 

«i^and37A 

'r and 37 

37 Aand^io 

'i-JandSS 

38and2iaA 

«isand«li=43 

43 and city Btono l-"?^? ' 



MiUs. 
1 

1 

n 

li 

14 



M.R. 



j-jj;^ I and P. B. M. CaiTollton. 
CityfltonoL^ j^l and II 



1 I 

i|! 



il; 

HI 



: n 



II and IV . 
IV and v.. 



1 

1 
n 

If- 

2 
4 

8 
1 



Feet. 

0.00 
0.00 
—0.05 
+0.08 
—0.03 
—0.03 
0.00 
-0.07 
0.00 
0.00 
hO. 01 
t0.02 
i0.03 
—0.06 
-0.06 
-hO. 02 
0.00 
0.00 
+0.00 
J 0.04 
— O.03 
—0.03 
-0.05 
—0.03 
—0. 07 
-0.07 
—0.07 
—0.06 
—0.04 
fO.Ol 
fO.Ol 
--0.04 
—0.03 
—0.04 
-} 0. 01 
+0. V2 
-4). 02 

- 0. 02 
+0.02 
+0.02 

fO. 12 
+0. 12 
+0.12 

0.00 
-0.0* 
+0.01 
10.01 

0.00 
+0.02 
-0.03 
—0. 01 
-i 0.09 

- 0. o:{ 

-0.04 
—0.07 
-0.08 
-0.01 
i0.04 
-0.04 
-0.01 
—0.03 
-0.02 

- 0. o:i 

-0.01 

- 0. 03 
-0.05 
—0.07 
-0.18 

+0.02 



Leveled by- 



W. H. Koper. 

Uo. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 
W. S. Williama. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 
F. F. AxteU. 

Do. 

I>o. 

Do. 

Do. 

Do. 

Do. 
J. S. Miller. 

Do. 

Do. 

Do. 

1)0. 

Do. 



I 



Do. 
Do. 
Do. 
Do. 
J. S. Miller and W. S. Wil- 
liams 
Do. 



—0. l.T W. S. Williaros 

+0. 18 W. S. WillianiM and J. S. 

Miller. 
—0. 16 Do. 

+ 0.11 W. S. Williams and W. H. 

Eoper. 
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Tablis 11. — i>Mcrepanoi«9 between precise and ordinary levels — Continued. 



Between P. B. M's. 



VandVI 

Viand VII .... 

VUandX 

XandXII 

XllandXIU.. 
Xm and XIV. 

XIV and XV.., 

XV and XVI .. 

XVI and XVII 



Miles. 


Feet. 


H 


—0.01 


4| 


-0.12 


15| 


—0.11 


8 


—0.12 


3 


—0.06 


3 


—0.04 


^ 


+0.15 


5 


-0.14 


7* 


+0.13 



W. S. "\VmiRir.s and W. H. 
Boper. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 



KoTE.— From Head ef Passes (P. B. M . 1) to Kew Orieans (P. B. M. 43) the discrepancies are between 
precise levels and the sinele line of ordinary levels on the same bank ; above Now Orleans, or from P. 
B. M. 43 to B. M. XVII, the discrepancies are between precise levels and the two lines of ordinary 
levels combined. 

Table 12. — Elevations of high-water marks between Head of Passes and DonaldsonriUe, La. 



liocalitj*. 



Bnras« La., Pelican store 

I mile above Bnras, La 

Abont 2 miles above ^^ R 18& F. 
4 nule above ^*^ foremana bouse 

on Bradish Johnson's orange 

farm. 

Do 



Kind of mark. 



Top baseboard of counter 
Kark on door of house — 
Floor of PatWiUlams's house 
Top third step of hoase. . 



Do. 
Do. 



Maicnolia plantation, B. H. 'g^. . 

Pointe La Hache, P. B. M. 24 

Xoemi store, abont 1 mile below 

About |mile above 'l* Q 2 D.... 
Abont 1# miles above '§a Q 20 D. 
Abont i mile below H^ Q 444 C. . 
Oak Point | mile above >}> 



About U miles above «|x A 272.. 
Conceasion store i mile below ^f^. 



Top of levee 

Spike in pecan tree . 



8 ft. 6 in. mark on gauge 

Hark on court-house steps. 
Spike in tree 



-do. 



Hud stain on fascine . 

do 

Spike in pecan tree . . . 



Spike in lire-oak tree. . . . 
Ifotch in windmill tower. 



Hnd stain on fascine , 

do 

Hark on wall of fort 

do 

Kotch cut in willow on bat- 

ture. 
Top of stake in old levee 



Year. 



18S8 
1883 
1893 
1893 



1893 j 

1890 I 

1893 
1893 
1893 
1803 

1893 
1893 
1893 
1893 

1893 
1893 



Do 

P.B.H.82,leftbank 

Fort Sk Leon, 14 miles above >}& 

Do ..: :. 

House at Fort St. Leon planta- 
tion Q 420 A. 
Upper line Fort St Leon planta- 
tion Q 430 A. 

2mi]ea above >p Boat spike in fascine 

Do , Hnd stain on fascine 

2miles above ai^H 102 D ' do 

B,M.H» I Spike in fascine 

Do I Mud stain on fascine. 

1 mile above «i« 13 458 A ; Spike in fascine , 

14 miles above ^i^ do 

Southern Pacific Transfer L.B. j Hark on gauge 

New Orleans. 

.Southern Pacific Transfer E. B do 1890 

New Orleans. | . 

Do .-.^...do I 1892 

Do do t 1893 

Canal-street gauge, Kew Orleans. Gauge reading I 1862 



1893 
1892 
1893 
1892 

1892 

1893 
1893 
1893 
1893 
1893 
1893 
1893 
1890 



Do. 

Do. 
Do. 
Do. 



.do. 

.do. 
.do. 
.do. 



•;il874^ 
. 1884 
.! 1890 
.; 1802 



Ele- 
vation, 
Hem- 
phis 
datum. 



Bemarks. 



Feet. 
14.17 
14.14 
13.57 
13.11 



16.53 

14.72 

15.02 
16.58 
15.587 
18.37 

18.85 
18.84 
18.95 
18.94 

17.91! 
20.17 



19.21 
19.14 
20.86 
20.61 
20.56 

20.43 

21.21 
21.01 
21.53 
22.24 
21.94 
22.57 
22.67 
22.50 

22.55 

23.04 
23. 28- 
21.61 

21.81 

21.52 
22.58 
22.81 



Tidal wave, Oct. 1. 
Do. 
Do. 

High water back of 
levee after storm, 
Oct. 1. 

Tidal wave from river, 
Oct. 1. 

Established by assist- 
ant State engineer. 



1)0. 



Considered very relia 
We. 

Back of levee. 

Wind blowing up- 
stream when notch 
was cut. 



Information from Ar- 
thur Brulard, owner 
of Fort St. Leon 
plantation. 



Levee engineer's mark 

Do. 
Do. 
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Taiilk 12. — deration of high-iratcr marks heiwcen Head of l^asses and Donaldnonville, 

La. — Continued. 



Lijcality 



Kind of mark. 



Klf. I 

I vatioD, 

, Year.: Mem- | 

I phis I 

datum. I 



Feet. 
Gauge <»ii warehouse 1890 23. 81 



South Side iilantation. U miles 
above "i'. 

Do do 

Do ' do ■ 

Do do I 

Avondale plautatlon, 1^ miles Top of stump, frout of res- | 
above 2 i". . j idcnce. ' 

Do .' Mud stain on fascine 

Oakland plantation, I mile above Cleat nailed on oak tree 

«§•. , ! 

Woodland plantation. I mile Xotch in comer of cooper 
below ?fi*. shop. I 

Do do 

J mile Iwlow ^5* Gau^e on pump house 

Do Mud stain on pump honse..; 

k mile below *|^ ! Gauge on live-oak tree ! 

Do : ' do I 

Do do ' 

Do do ' 

College Point, near gauge bullc- Mud stain on fascine ! 

tin. 
College Point, about 200 motors (iauge on houseoubattnrc.. 
below 15a. i 

Do do ' 

About 300 mot«rs above *t* Mud stain ou pump house . . ! 

About GOO meters above ^|^ Gauge on thorn tree 

Do do 

Do y ' Spike iu thorn tree 

Bumsido post-oflice, } mile bo- 1 Spike in live oak > 

low 11*. 

B. M. ^S** Mud stain on warehouse — 

Donaldson ville, La ' Iron column of drug store . . 

Do ' do 

Do ' Gauge reading 



1891 i 23.51 

1892 • 24.61 

1893 24.71 
1803 I 26.07 

1893 25. 70 

1803 ; 2«.49 

1892 , 29.90 



1893 
1893 
1893 
1890 
1891 
1892 
1893 
1893 



30.46 
32.66 
3^36 
30.65 
30.07 
31.52 
32.38 
33.60 



1892 I 33.86 



1893 
1803 
1892 
1893 
1892 
1893 

1893 i 
1874 ! 
1884 I 
1893 



34.28 
34.29 
34.67 
35.15 
34.79 
36.41 

36.50 
36.28 
36.59 
37.22 



1 Remarks. 



Date not certain. 



Gauge kept by F. J. 
Wagnespack. 



[Gauge kept by Mr. 
. Daman. 



CAVGK IXSPF.CTION. 

Advantage was taken of the transfer of the steamer Patrol and outfit to the lower 
river work, to test and put in thorough repair the 17 gauges and bulletins pertaining 
to the Mississippi River Commission. 

The party, with Assistant Engineer J. A. Ockersou in charge, loft St. Louis on Sat- 
urday, October 7, stopping at the U. S. Engineer Depot en route to store some con- 
demned and unserviceable property. 

At each gauge station the gauge was tested and repaired, the gauge bulletins put 
iu order, and the notes of the observer were examined. 

Duplicate lines of levels were rftn from the nearest reliable bench marks, the dis- 
crepancies were noted, and the gauges reestablished at the proper elevation if found 
to bo in error. 

The locations of the gauges are tho same as given in tho report of 1893, and the 
bench marks, with few exceptions (which will be ) oted), are also tho same. 

A high- water inspection was also made on the return trip of the Patrol from April 
12 to May 14. This inspection was made by Mr. W. S. Williams, and the discrepan- 
cies, if any, found at each gauge are noted below. 

Tho results are as follows : 

dray's Point j Misaourij October JO. — Permanent gauge fixed to the natural rock. 
This gauge does not reach down to the low- water mark and should be extended down 
to zero when stage of river will permit. 

The bulletin was found to bo in good order and records fair. 

B. M. 74 is between the two sections of the gauge, 21 feet downstream from the 
upstream section of the gauge and 109 feet upstream from the downstream section of 
the gauge. It reads 15.16 feet ou gauge. 

Gray's house, referred to in previous descriptions of location, was destroyed by fire 
on June 26, 1893, and gauge book was lost in the fire. 

Belmontf Mo. — ^A new gauge was nailed over the old one, as the figures were rather 
dim. It is in two sections, viz, feet to 18 feet at southeast corner and 18 feet to 48 
feet at southwest corner of elevator. 

The grcate.st discrepancy found in the gaugo was 0.03 feet. 
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Bulletin was in good order and records fair. It was inspected again May 8, 1894, 
and fonnd correct. 

Considerablo doubt existed .is to the elevation of the zero of this gauge above the 
Cairo datum plane, although it is known that the gauge itself has not been changed 
for several years, if at all. There may have been an error in the first determination 
of the cloTation of the gauge zero when the gauge was transferred from Columbus 
to Belmont. The records are not as explicit as they should be, and do not show defi- 
nitely how this was done. 

On April 1, 1893, a duplicate line of precise levels was run from P. B. M. 8 in 
Columbus, K3'., to the gauge and the gciugo bench marks at Belmont. There was 
no evidence of any disturbance of P. B. M. 8. The zero of the gauge was found to 
be 287.394 feet above Cairo datum. 

On October 10 a dnplicate line of ordinary levels was run from P. B. M. 8 to 
the gauge and gauge bench marks, and zero of gauge from these levels was 287.488 
feety difiering £om the precise-level value less than a tenth of a foot. 

On May 7, 1894, a duplieate line of precise levels was run from P. B. M. 10 to P. B. 
M. 8. P. B. M. 10 is on the bluflfs below Columbus, in firm ground, where no disturb- 
ance is likely to occur. 

Using the value for this P. B. M. given in Annual Report, 1881, p. 52, viz, 472.210 
feet, and the elevation by this line of levels gives P. B. M. 8 327.216 feet or 0.589 foot 
lower than the value given for it when set. 

Taking the difference of level between P. B. M. 8 and the gauge at Belmont, as 
determined in April, 1893, and combining with the line from P. B. M. 10 to P. B. M. 8, 
and we have elevation of zero of Belmont gauge above Cairo datum = 286.805 feet. 

The elevation of zero of gauge from B. M. 3/3, determined several times since 1886, 
is 286.890 feet. 

This close agreement, further verified by a bench between P. B. Ms. 8 and 10, seems 
to show that P. B. M. 8 has been disturbed since it was first set. 

The elevation of the zero of the gauge may therefore be safely taken as the mean 
of the determinations from P. B. M. 10 and B. M. 3/3, or 286.85 feet. 

Moi'nson, Mo., October ii.— This gauge is in seven sections. The high-water sec- 
tion, reading from 34 to 42.9, is firmly spiked to a large sycamore tree. The other 
sections are vertical posts set at intervals down a gently sloping bank where they 
arc exposed to the floating drift, and consequently should be classed as temporary. 
The errors in the different sections ranged from 0, at the permanent section, to 0.8 
feet on the fifth section. These corrections were duly applied to the records, and 
hydrograph platted accordingly. 

The position of the gauge when first established was a good one, but later a bar 
formed in the bend, which left the gauge in a pocket at the lower stages, and a new 
gauge was established to take its place at mouth of St. John's Bayou, abont a mile 
and a half below Morrison. 

Morrison gauge was therefore abandoned and bulletin dismantled on October 11, 
1894. 

New Madrid, Mo., October 11. — This gauge was established in November, 1892, to 
take the place of Morrison gauge. Tlie greatest discrepancy found was 0. 1 feet. All 
of the sections of the gauge were found to be in good condition. 

The iron bulletin was in good order and the records well kept. 

The gauge above 15 -foot mark was examined May 2, 1894, and found correct within 
a tenth of a foot. 

Cottonwood Point, Mo., October 12, — With the exception of the high- water section, 
which is spiked to a large cottonwood tree, all of the sections are vertical posts set 
at intervals down a sloping bank. Some of these sections had been disturbed by 
drift. They were straightened up and reset. The greatest discrepancy found was 
0.1 foot. 

The iron bulletin was in good order and the records exceptionally well kept. 

An examination of the sections above the 16- foot mark was made May 2, 1894. 

The observer was reading on a temporary section placed near his house, some 3,000 
feet above the site of the gauge proper. The readings on the gauge near the observ- 
er's house are 0.1 foot too high. This temporary gauge was used from April 29. 

Fulton, Tenn., October 13. — This is a very difficult gauge to maintain, owing to the 
ice and drift which sweeps close along the shore. AH but one section was destroyed 
and afterwards rcplacea by the gauge observer. The error in these sections was 
fonnd to be 0.1 foot. The gauge sections were reset as firmly as practicable. The 
bulletin is in good order and the records well kept. 

This gauge above the 16- foot mark was examined on May 2, 1894. Section reading 
18 to 24 feet was found 0.085 foot too high and was reset at proper elevation. 

Section reading 12 to 19 feet was found to be 0.072 foot too low, but could not be 
reset on account of the water. 

Wittiburg, Ark., St, Francis Biter, October 14. — From 15 up to 50 feet the gauge is 
in one section spiked to a large pecan tree and is practically permanent. The section 
from 15 down to 4 feet is also spiked to a tree. 
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This section was foand to be 0.47 foot too low. Below 4 feet the stage is read on 
a temporary stake. This stake was found to be 0.54 foot too low. 

This gauge was discontinued October 14, owing to the difiBculty of getting a good 
observer and also because it is difficnlt of access. It is replaced by a gauge at the 
bridge of the St. Louis, Iron Mountain and Southern Railway, some 14 miles by 
river above Wittsburg. 

St, Louie, Iron Mountain and Southern Bailway Jn'idge, St, Francie River, October 14. — 
This gauge is on the raiboad bridge across the St. Francis River. From 6 to 46 feet 
the gaufiro is in one section, bolted to the struts between the cylindrical iron piers. 
Top of lower brace reads on gauge 9.05 feet; top of second brace, 20.90 feet: top of 
third brace, 32.97 feet; top of fourth brace, 46.06 feet; top of upstream cylindrical 
pier, 47.11 feet ; base of rail, 53 feet. Each and all of these marks answer as bench 
marks for this gauge. 

Below the 6-foot mark the stage is read from a temporary stake established by the 
observer. This stake was found to be 0.64 foot too low. 

The absence of the observer at time of inspection prevented an examination of 
the records. The stage reported by observer on date of inspection was 1.36 feet 
lower than that read by inspector. Later investigation disclosed the fact that the 
observer had mure than one temporary gauge, but no definite iu formation could be 
obtained by means of which the reported stages below 6 feet could be corrected. 
There is no bulletin at this point. 

Mhoon Landing y Miee., October 16, — All but two sections of this gauge were demol- 
ished by drift and ice. The observer attempted to replace the sections with tempo- 
rary stakes as the water receded below the 20- foot mark. At zero his readings were 
found to be 1.52 feet too large, and at 15 feet 1.82 feet too large. 

The disturbed sections were replaced at the proper elevation. The bulletin was 
moved to a position near the gauge. 

This gauge is quite a distance uom the nearest inhabitant, and it is probable that 
it is frequently neglected, as shown by the discrepancies usually found in the tem- 
porary gauges. 

The sections above the 10-foot mark were examined on April 80, 1894. Section 19 
to 24 feet, on which observer had been reading since February ^, was found to be 
0.10 too high. 

Section 2i to 30.5 feet was loaning and has been raised by the drift. At the 25- 
foot mark it is 0.43 foot too high, and at the 29-foot mark 0.26 foot too high. The 
stage was read on this section while in this condition. This section was reset at 
proper elevation and a new section set from 16 to 26 feet. Section 28.5 to 37.5 was 
0.10 foot too high and was reset. 

Clarendon, Ark,, White River, October 17. — The repairs of the railway bridge necessi- 
tated the removal of the gauge a few days prior to the inspection. It was reset at 
same elevation on a pile a few feet distant. 

A duplicate line of levels was run from B. M. 1 (Benyaurd, 1879) and the temporary 
gauge was found to be 0.07 foot too low. 

In order to ouable the observer to replace the gauge when bridge repairs are com- 
pleted, the 18-foot mark was cut in the upper iron cylindrical pier in southeast side 
of same thus, 7* 18. ^ 

Two bench marks wore established in trees near gauge. 

B. M. No. 1, 1893, is one spike driven vertically into root of leaning birch tree 
standing at edge of left bank about 75 meters north of Cotton Belt Railway bridge. 
The tree is blazed and marked 1 with tacks. This bench teads 30.661 feet on gauge. 

B. M. No. 2, 1893, is two spikes driven vertically into the land side of a ^inch 
leaning willow tree standing on a sloping bank about 62 meters above east end of 
Cotton Belt Railway bridge ; the tree is blazed and marked 2 with tacks. This bench 
mark rends 21.126 feet on gauge. 

Tlio bulletin is placed on the end of a building quite a distance above the bridge 
where the gange is located. It should be moved down to the bridge when tiie repairs 
on that structure are completed. 

Sunflower Landing, Miee., October 19, — Several sections of this gauge were oarrie<l 
away by drift. In order to make it more secure a sloping section extending from 13 to 
33 feet was put in on the north bank of the bayou. The other sections were also 
replaced at the proper elevation. The temporary section in use by observer was 
found to read 0.27 foot too large. This correction is distributed from 15 feet down to 
the lowest reading of the season, on the supposition that the error accumulated 
gradually in trausterring from one temporary stake to another. 

A duplicate line of levels was run from B. Ms. ^^ and V* to the gauge. 

A mean of these determinations gives the elevation of the gauge zero 146.96 feet 
above the Cairo datum. 

A satisfactory determinatiou from the precise-level bench marks would require 
about 10 miles of leveling. 

The bulletin is in good order and the records fair. 

This gauge above the 30-foot mark was inspected April 23 and found correct 
within a tenth of a foot. 
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An effort vruB made to connect this gauge with P. B. M. G2 near Lake Charles 
LandinCybat the stone had either been removed or buried to such a depth in rebuild- 
ing thelevee that it could not be found. A line of precise levels was then run from 
B. M. ^^ near P. B. M. 62 and connecting with the mile stones on the levee up to 
B. M. V- A large discrepancy (about 2 feet) was found, and it was concluded that ^i^ 
had been raised when the levee was rebuilt. The value of the elevation of the gauge 
zero at Sunflower therefore still depends on B. Ms. Va°d V? ^^ shown above. 

Arkansas CitHy Jrfc., October SO. — The different sections of this gauge are scattered 
over a front of about half a mila Three new sections reading from 22 to 51 feet were 
put in just below the site of the elevator, which was destroyed by fire, and with it 
someof the sections of the old gauge. The sections below 22 feet are on the rail- 
way incline. 

All of tJie sections of the old gauge were found to be correct. 

A new iron bulletin was erected on the foundation of an old water tank standing 
just above the railroad depot and on river side of railroad at foot of Fifth street. 

The records are carefully kept, and the results at this station are always satis- 
factory. 

The sections above 33-foot mai'k were examined April 20 and found to be correct. 

GreenHUey Miss.y October fl. — No changes of any importance have occurred at this 
gauge since last inspection. The low -water section was found to read small 0.11 
foot. The others were practically correct. 

The descriptions of P. B. M. 1, C. & G. S., should be changed so as to agree with 
existing conditions as follows : The building on which bench mark is located is now 
called *' City Prison." It stands on the south side of Main street about middle of 
block east of Locust street. The bench mark is 475 millimeters east of northwest 
comer of building; 267 millimeters south from north face of building on corrugated 
iron door sill. The point was marked thus Ay cut in the iron sill by Assistant En- 
gineer J. A. Ockerson on October 21, 1893. It reads 43.21 feet on gauee. 

A pipe and tile bench mark was set on opposite of Main street from P. B. M. 1, and 
is described as follows : 

B. M. 0, 18d3^ is tile and pipe set October 21, 1893, in southwest corner of the block 
known as the ^'Blanton Burial Ground.'' It is near the intersection of Main and 
Loi-ust streets. It is 693 millimeters north of Main street fence and 621 millimeters 
east of Locust street fence. The bench mark is copper bolt in upper face of 4 by 18 
by 18 inch tile, buried about 3 feet below the surface of ground. The upper surface of 

C. S. 
tile is marked ''Mississippi River Commission A-'' l^is bench mark reads 37.13 

B.M. 
feet on gauge. The tile is surmounted bv an iron pipe 4 feet long and 3 inches in 
diameter, placed over the copper bolt; the cap on this pipe is marked ^' Mississippi 

U. 8. 
River Commission b. EI h." The top of the cap reads 41.09 feet on gauge. 

1893. 

These benches were set with great care directly from P. B. M. 1. C. & G. S. 

The bulletin is in good order and the records are well kept. The sections above 
28-foot mark were examined on April 19. The upper section, 35.5 to 45 feet, was 
replaced by a new section. It was found to be 0.0B5 foot too low. 

The other sections were left intact. 

Bmnsmek Landing, Miss,, October S2, — Information was received from the levee 
engineers at Greenville that B. M. ^V* was in the line of a projected levee. A stop 
was therefore made at this point and the bench was reset at same elevation and 59 
meters farther back from river. 

Lake Providmce, October tl.—k. stop was made at this point, in compliance with a 
reqnest of Capt. Willard, to ascertam whether any old marks could be found from 
which the Delta Survey gauge could be connected with the datum now in use. Con- 
siderable inquiry among the old residents developed the fact that all of the old town 
of Lake Providence had caved into the river or was otherwise demolished. The 
foundation of the ''Old Levee Commissioners' Hair' is said to be still intact, but covered 
by about 18 inches of deposit. An investigation of the levee board records might 
develop some reference to this foundation, and in that case the foundation could be 
examined by clearing away the deposit. 

St, Joseph, La., October ;?^.— This is rather a difficult point to maintain a gauge 
below the high- water section which is spiked to a large cottonwood tree. Nearly 
all of the sections which were set at the former inspection were destroyed or dis- 
placed by drift or steamboats. The observer used temporary gauges set by himself. 
The stake in the water at time of inspection was found to read 0.13 too small. 

In order to furnish the observer with check points when gauge sections are 
destroyed, hubs were driven firmly into the ground and left projecting but a few 
inches above the surface. On these hubs, marks were made corresponding to some 
foot marks on gauge. It is hoped that these hubs will remain intact. 

The sections of the gauge were reset from the water surface to the high- water sec- 
tion. The bulletin was repaired. The records were found to be in fair condition. 
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Tlio sections above 30 feet were examined April 16 and found to be correct within 
0.05 of a foot. The observer reports many sections below water line which were set 
October 23, 1893, have been destroyed. 

Bayou Sara, La., October So. — All of the sections of this gauge below 27 feet are 
temporary and liable to be knocked down and destroyed by steamboats running over 
them when submerged. None of the sections placed at the last inspection below 27 
feet were found intact. The falling stuge from 27 feet down was read on stakes set 
by oljserver. 

The stake on which observer was reading at time of inspection was found 3.82 feet 
largo. The observer was at a loss to account for this large discrepancy, and could offer 
no suggestion as to the point where the error might have been made in transferring 
his temporary gauge as the water fell. 

The readings from June to October are therefore to V>e reganled as doubtful. New 
sections were put in from —2 to 27. Hubs were also set, similar to those at St. 
Joseph, to servo as check points for observer. The bulletin is in fair condition and 
the records neatly kept. 

The sections above 31 feet wore examined April 14, and section 27 to 42 feet was 
found 0.047 foot low, but was left intact. The observer reports section 10 to 15 feet 
destroyed, and reset by water surface checked with spirit level from the next higher 
section on February 28 and found correct. The bulletin is one of the old pattern and 
in bad order, and should bo replaced by a new iron frame of the approved pattern. 

Plaquemine, La,, October ;?6'. — This gauge is also at a steamboat landing, and no per- 
manent sections can be maintained below the high-water section. The section in use 
by the observer at time of inspection was found to be practically correct. Three hubs 
were set to servo as check points for the observer, who is unusually carefiil and accu- 
rate with his temporary gauges. 

The low-water readings at this station are very materially affected by the gulf tides 
and hence do not give an accurate idea of the stage of the river. The' sections above 
25- foot mark were examined A]^ril 13 and the high-water section was found to be 0.045 
foot low. The observer was using a temporary gauge set by himself near his residence, 
about a quarter of a mile above the site of the gauge proper. This section had been 
in use about five weeks. It is 0.12 foot too low but was not changed, as a new sec- 
tion, reading from 25.5 to 28 fcet> was set at correct elevation near the gauge. 

Sections of gauge had been knocked down on two occasions since the October 
inspection, but wero reset from tbo hubs left for that purpose. 

College Point, //«., October 26. — This gauge is situated on a prominent point with a 
gently sloping bank and is remarkable for its stability. A section reading from 11 
to 22 and 2 by 6 inches in size has stood practically intact for several years. The 
other sections are also stable. The high-water section was fixed to the frame of the 
bulletin. The new levee necessitated the removal of the bulletin, and the section 
21.5 to 26.5 feet was reset by observer so as to read 0.07 largo. This was reset at 
proper elevation. The section in the w^ater was found correct. 

The remarkable stability of the sections of this gauge suggests that points are 
preferable to bends as sites for gauges. The points are almost entirely free from 
drift, caving, and steamboats, which are the active agents in the destruction of the 
gauges. 

The Coast Survey description of P. B. M, XIII is in some respects defective, and 
as the marks are becoming very indistinct the following description will aid in 
identifying the bench : 

U. S. P. B. M. XIII is a horizontal line cut on two sides of southeast comer of iron 
])ost near southeast side of large gateway in front of Jefferson College, at College 
Point, La. The post stands between the carriage gateway and the foot-path gate- 
way, 3.8 feet west of brick buttress and 17,8 feet east of brick buttress, between 
which lie the gateways. The bench mark is 4.9 feet above brick foundation on 
which the iron post stands. 

The readings at this point are also affected by the gulf tides. As the readings 
are taken at fixed times, these times may fall at high tide or low tide, and hence 
indicate a rising or falling stage, when as a matter of iact the tnie stage of the river 
is stationary. 

The gauge is carefully watched and the records well kept. 

Bank-full stage at this point is about 21.5 feet on gauge. 

This gauge was examined on Februai'y 9 and no errors were found of sufficient 
magnitude to justify a change. 

CarroUton, La,, October JO. — Levels were run in the Aicinity of the Carrollton 
gauge to determine the height of bank- full stage. Outside of levee the average 
height of bank for a distance of two-thirds of a mile is 11.9 feet on gauge. This is, 
therefore, the bank-full stage. Inside the levee, average elevation of ground for 
some distance is equivalent to 7.7 feet on gauge. 

Fort Jackson, La,, November 2J. — The gauge at this point was carried away by the 
great storm of October 1. It was reset bv ob8er\-er and on date of inspection was 
found to be 0.267 foot too low. 
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A new section was set at proper elevation at a point some 300 meters above the 
old site, where it will be less liable to disturbance. The tidal flnctuations at this 
point are so much greater than oscillation .of river that readings taken at fixed 
intervals each day are of very little value. 

There is no bulletin at this point. The records are in good order. 

Fori St. rhilipf La., November 23. — This is a much better site for a gauge than 
Fort Jackson, and as little or no labor was involved it was thought best to establish 
a gauge on the pier. At Fort Jackson caving is going on which has already carried 
away the wharf and some of the buildings and threatens further damage; conse- 
quently the gauge is in constant danger of being destroyed. It was therefore 
thought best to erect a gauge on the opposite side of the river with a view to trans- 
ferring to that point if thought best, or at least to servo as a means of reestablish- 
ing the Fort Jackson gauge when destroyed, by setting so as to coincide with Fort 
8t. Philip gauge. 

The gauge is spiked to piling at outer end of dock at Fort St. Philip. Elevation 
of zero is 19.256 feet above Cairo datum. 

It should be remembered that nearly all of the gauges are necessarily temporary. 
High banks which are constantly changing from caving or deposit do not admit of 
permanent structures. If the sections are not destroyed in this way they usually 
succumb to accumulations of drift or ice, or the prow of a landing steamer. Add to 
these the further difficulty of securing observers who have the necessary intelligence 
and the desire to obtain accurate records of the changes of stage, and it will be 
readily seen that valuable results can only be secured by frequent and careful 
inspection. 

The gauges at CarroUton, La., Doualdsonvillo, La., mouth of White River, and 
St. Louis, Mo., were also inspected and the results reported to Capt. Willard at 
Vicksburg, who has charge of them. 

In connection with the subject of gauges I beg to call attention to the desirability 
of having all of the gauges under one control. 

The location of the different gauges on the Mississippi River and by whom main- 
tained is shown in the following table, giving the location of the gauges, consecu- 
tively, from St. Paul downstream. 

Location of Mississippi Itiver gauges. 



Location. 



Hastings, Minn 

Winona, Minn 

North McGregor, Iowa . . 

Hnnn ibal, Mo 

St. Louis, Mo 

Chester.lll 

(irsys Point, Mo , 

Cairo, 111 

Belmont, Mo , 

New Madrid, Mo 

Cottonwood Point, Mo 

Fulton, Tenn , 

Merapbis, Tenn 

MLoon I.auding, MiB.s 

Helena, Ark 

Snnflowcr Landing, Mi»s. 

Month White River 

Arkansas City, Ark 

Greenville, Miss 

Lake Providence, La 

Vicksbnrg, Miss 

St Joseph, La 

Natchez, Miss 

Ked River Landing, La . . 

Bayou Sara, La 

Baton Rouge. La 

Plaqnemine, La 

Donaldson ville. La 

College Point, La 

CarroUton, La 

Fort Jackson, La 



Distance 
from 
Cairo. 

895 
797 
691 
334 
180 
108 
45 



By whom maintained. 



21 
70 
123 
175 
230 
277 
300 
353 
393 
438 
478 
542 
590 
648 
700 
765 
800 
833 
854 
885 
904 
957 
1,039 



Maj. A. Mackenzie. 

Do. 

Do. 

Do. 
Capt. J. H. "Willard. 
XT. 3. Weather Bureau. 
Mississippi River Commission. 
Capt J. BL Willard. 
Mississippi River Commisbiou. 

Do. 

Do. 

Do. 
Capt. J. H. Willard. 
Mississippi River Commission. 
Capt J. IL Willard. 
Mississippi River Commission. 
Capt J. H. Willard. 
Mississippi River Commission. 

Do. 
Capt J. H. Willard. 

Do. 
MissiBsippi River Commiitsiou. 
Capt J. H. Willard. 

Do. 
Mississippi River Commission. 
Capt J. H. Willard. 
Mississipni River Commission. 
Capt J. EL Willard. 
Mississippi River Commission. 
Capt J. h: Willard. 
Mississippi River Commission. 



A glance at this table shows clearly how the care of the gauges is divided, and it 
seems to need no argument to demonstrate that all of these gauges should be under 
the control of one office. 

It has been shown above that reliable records can ouly be obtained at the expense 
of frequent and thorough inspection. The inspection of the Mississippi River Com- 
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miasion ganges requires a trip from St. Louis to the forts, and in this trip the inapec- 
ting and repair part^ pass by the gauges orCapt. Willard, which alternate with 
those of the Commission as shown in the above table. At a very slight additional 
cost all of tbo gauges could bo examined by the same party. 

In the Report of the Chief of Engineers, 1893, p. 2059, will be fouad the following 
statement of Capt. Willard : 

''There are several gauges in each district on Mississippi River between St. Lonis 
and New Orleans, the reports of which are sent to the secretary of the Comnuasion, 
but the records of all can not be equally valuable, as the gauges are not inspected 
regularly or uniformly. Rigid inspection is necessary to insure careful observations, 
to maintain the gauge zeros invariable, and to a well ordered and efficient service^ 
which can bo secured in no other way without great cost, and for this reason the 
recommendation of former reports, that the entire gauge service should be under 
one management, is repeated in the interest of economy and good service. '' 

The daily stages are recorded at the stations named in the table and published 
annually by the Mississippi River Commission, and this stage pamphlet is in fact 
the only publication which contains all of these records. Furthermore, the chief 
use made of these records is in connection with the works of improvement of the 
Mississippi River Commission. 

The act creating the Commission prescribes in section 3 that " it shall be the duty 
of said Commission to dii*ect and complete such surveys of said river between the 
Head of the Passes near its mouth to its headwaters as may now be in progress, and 
to make such additional surveys, examinations, and investigations, topographical, 
hydrographical, and hydrometrical of said river and its tributaries as may be deemed 
necessary by said Commission to carry out the objects of this act." 

The gauges now under Capt. Willard were ordered by joint resolution of Congress 
approved February 21, 1871, as shown in section 5252, Revised Statutes, which says : 
**The Secretary of War is hereby authorized and directed to have water gauges 
established and daily observations made of the rise and fall of the Lower Mississippi 
River and its chief tribntaries at or in the vicinity *of * * * and at such other 
places as the Secretary of War may deem advisable, llie expenditure for the same 
shall be made from the appropriations for the improvement of rivers and har- 
bors. * * *• " 

In view of the above facts, and the statement that the office which now controls 
twelve out of the twenty-seven gauges on the Lower Mississippi River has no con- 
nection with the improvement work of that river, it seems quite evident that the 
control of all the gauges should rest with the Mississippi River Commission, which 
is especially charged with the study of the physical characteristics of the river. 

MEAN GCLF LEVEL AT PORT EADS, LA. 

The self-registering gauge at Port Eads gives a continuous record of stage, with 
but few omissions, since December 8, 1876, and the record at Head of the Paases begins 
December 8, 1875. The Port Eads gauge is located on the west side of South Pass, 
about 2^ miles from the sea end of the Jetties. 

The records were kindly placed at the disposal of this office by Maj. Quino, Corps 
of Engineers, U. S. Army, and much information relative to gauge bench marks and 
dates of establishing same was furnished by C. Donovan, assistant engineer in charge 
at Port Eads. 

The results at Port Eads, covering the same period as used by the U. S. Coast and 
Geodetic Survey in determining the mean Gulf level at Biloxi (September 8, 1881, 
to November 7, 1882), have been reduced by taking the half-hourly readings from the 
tide rolls and deriving therefrom the mean level as shown in the following table : 

Table 14. — Mean of high and low readings for 16 lunaiiona. 



Begiimiug of jieriod. 



Sept 8, 1881. 
Oct. 20, 1881. 
Is ov. 15,1881 
Dec. 13, 1881 
Jan. 10, 1882. 
Fob. 7, 1882 . 
Mar. 6, 1882 . 
Apr. 2, 1882 . 
Apr. 29. 1882 
May 27,1882 



Number ! 
of read- 
ings. 



Mean. 



50 I 
56 I 

^1 
52 

52 

48 

46 

54 ! 



2.857 
2.870 
2.614 
2.493 
2.753 
2.814 
2.026 
3.005 
2.967 
2.980 



Begiuning of period. 



I. 



Juno 23, 1882. 
July 20, 1882 . 
Aug. 17, 1882. 
Sept. 13, 1882. 
Oct.] 0.1882.. 
Nov. 7. 1882.. 




Totol 

Mean 

Weighted mean . 



Mean. 



2.777 
2.073 
3.011 
3.030 

2.750 
2.138 



44.967 
2.810 
2.817 
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Ib this ini'vstigatioa it has been found that the mean derived from the half-hourly 
readiaga is Almost identical with the mean derived firom the daily high an<f low 
readings for the same period. 

The mean of the results in Table 5 gives a mean reading on Port Eads gauge of 
2.817 feet. The elevation of the zero of this gaug^e, derived by duplicate line of 
precise levels from New Orleans in November, 1893, is 17.73S feet above Cairo datum. 
Hence the elevation of the mean stage at Port Eads is 20.550. 

The relations between the bench marks and the gauee zero at Port Eads in 1881 
are the same as in 1894, and the mean stage given (2.817) depends upon the supposi- 
tion that the elevation of the gauge zero has not changed during that period. 

The preliminary mean elevation of Gulf at Biloxi, as deduced by the Mississippi 
River CommisBion, is 0.456 feet on Bilosi gauge. 

This WAS obtaine<l*by takin|^ ihe m^^n stage,^ Jnno to September, 1882, which 
period is free from the effects of the hi^h northerly winds. 

The mean elevation of Gulf at Biloxi as deduced by the U. S. Coast and Geodetic 
Survey on same gango is 6.23 feet. (See Report 1887, p. 200.) This value is the 
mean stage for the period September 7, 1881, to November 24, 1882, and derived from 
the same tide rolls as the Mississippi River Commission value. 

The lino Itiloxi to New Orleans was leveled by the Mississippi River Conunission 
in 1882 and 1883. The same lihe was leveled again by the U. S. Coast and Geodetic 
Suney in 1886. 

Starting with the same elevation for bench at Biloxi the following rcsultH were 
obtained at U. S. P. B. M. 2 at New Orleans: 

M. Feet. 

U.S. P. B. M. 2by U1IS. C. & G. S. levels 2.8055 = 9.2044 

U, S. P. B. M. 2by M. R. C. levels 2.7487 = 9.0181 

Discrepancy between the two lines 0.0568 =0.1863 

It will be noticed that the later line of levels makes the bench mark higher, and 
this is true of all the twenty -five bench marks wbich are common to the two lines 
of levels. A change due to the gradual settling of the marks where the ground is 
soft after the first line was run, producing a difference of the opposite sign, might 
have been expected. 

The differences in elevation of seven suceessive bench marks (21 to 15) on the solid 
ground near Biloxi are practically the same by the two lines. 

These marks may therefore be considered as quite stable. No satisfactorv explana- 
tion can be given of the wide divergence between the two lines shown from B. M. 
No. 15 westward. 4 

Bearing in mind these differences in levels and in mean Gulf level (0.23 foot), as 
derived from the tide rolls, we deduce the following values of mean Gulf level above 
the Cairo datum plane: 

M. Feet. 

M. R. C. elevation of P. B. M. 21 at Biloxi above Cairo datum * 6.7111 = 22.018 

M. R. C. elevation of 8-foot mark on Biloxi gauge * 6.9501 =22.802 

M. R. C. preliminary value of mean Gulf level on Biloxi gauge, 6.456 feet. (See 
office report 1860, A I.) 

Hence M. R. C. preliminary value for mean Gulf level at Biloxi, above Cairo datum, 
18 8.000—6.466 — 22.802=21.258 feet. 

U. 8. C. & G. S. value for mean Gulf level at Biloxi is 8.00 — 6.23 — 22.802 = 21.032 
feet. 

P. B. M. 2 at New Orleans above Cairo datum: M.R.C. value =9.1593 = 30.051 
feet; 30.051 feet —21.258 = 8.793 feet above Gulf level, using M. R. C. preliminary 
value at Biloxi gauge. 

Ueing the C. & G. S. value of P. B. M. 2 and also C. & G. S. value of Gulf level 
St Biloxi and we have P. B. M. 2=9.2161 = 30.237 feet; 30.237 — 21.032=9.205 
feet above C. & G. S. mean Gulf level at Biloxi. Difference between the two 
values = 9.205 — 8.793 = 0.412 foot. 

Using M. R. C. value for P. B. M. 2, and we have by the precise levels of 1892 and 
1893 zero of gauge at Port Eads, 17.733 above Cairo datum. Mean stage on Port 
Eads gauge = 2.817 feet (sec Table 14); 17.783-1-2.817 = 20.550 feet, which is the 
mean stage at Port Eads above the Cairo datum, based on the assumption, however, 
that the zero of the Port Eads gauge in 1881 and 1882 was the same as in 1893. 

M. R. C. preliminary value of Gulf level at Biloxi is 0.708 foot higher, and the 
C. Sl G. S. value at Biloxi Is 0.482 foot higher than this value deduced at Port Eads. 

If we use the O. Sl G. S. value of P. B. M. 2, and the M. R. C. levels of 1892 and 1893 
from P. B. M. 2 to Port Eads, we derive for the elevation of the zero of gauge at Port 

* See M. R. C. Rep., 1883, p. 70. 
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Eads : Elevation of P. B. M. 2 at New Orleans = 30.237 feet; elevation of zero of Port 
Eads gauge = 17.919 ; mean stage = 17.919+2.817 = 20.736, which is 0. 296 foot lower 
than U. S. C. & G. Gulf level at Biloxi. 

It has been assumed by many engineers that the mean Gulf level at the mouth of 
the Mississippi JRiver would be elevated to a certain extent by the addition of the 
river discharge. If that bo true, then the elevation of mean Gulf level at Port Eads 
should be higher instead of lower, as shown above. 

The water of tho river is discharged over a fan-shaped area through Cubitts Gap, 
the Jump, and the several passes. The perimeter of this area is more than 30 miles 
in length. An inspection of the hydrographs at Port Eads and Carrollton shows 
plainly that whatever effect on Gulf level at Port Eads can be attributed to tho 
stage of the river there are other influences which are far more potent, and a high 
stage at the mouth of the river is often coincident with a very low stage of river. 

Tncso relations are shown graphically in the accompanying hydrographs. 

Tho Port Eads hydrograph shows a very decided and gradual change in the rela- 
tions between the Gulf level and the gauge zero with the bench marks to which it 
is referred. 

The most plausible explanation of this seems to bo a gradual subsidence of tho 
whole delta. 

For this reason the present elevation of the zero of the gauge at Port Eads ran not 
bo used to deduce water-level elevations from readings taken in 1881-'82. 

If we use the corresponding lunations in 1891-'92 (in 1892-'93 the record is not con- 
tinuous) shown in Table 6 we have tho following results: 

Tablk 15. — Mean of high and low rcadintja for HI fnna1ioM8. 



Ite^iiiuiiig of i»eriod. 



Sept. 8, 1891. 
Oct. 4, 1891.. 
Nov. 1.1891., 
Nov. 28, 1891, 
Dec. 25. 1891 
Jan. 21. 1892 
Feb. 17. 1892 
Mar. 16. 1892. 
Apr. 12,1892 
May 9, 1892. . 



Number 




of read- 


Mean. 


ings. 




25 


3.4187 


26 


3.1755 


25 


3.1733 


27 


2.8673 


23 


2.9044 


26 


2.9739 


25 


3.3123 


25 


3.1054 


25 


3. 4951 


25 


3.7451 



Rp^uniu;; of i>erio4l. 



I Juno 5, 1892 . . 
1 July 2. 1892... 
I July 30, 1892. . 
I Aug. 26. 1892 . 
Sept. 22, 1892 . 

! Oct. 19, 1892 . . 

I 

i 



Number 
of read- 
ings. 

26 
; 28 

25 
23 
21 
18 



Total 

Mean 

WeigliteiUnean . 



393 



Moau 



3.7232 
3. 5911 
3.4784 
3.5518 
3.7829 
3.4424 



53. 7408 
3.3588 
3.3531 



Elevation of gauge zero by M. R. ('. levels = 17.733 -{- mean stage for 16 lunations 
(3.353) =: 21.086, which differs only 0.054 foot from the C. and G. S. mean Gulf level 
at Biloxi in 188W82. 

These results seem to justify the conclusion that a self-registering gauge at the 
extremity of the Jetties, 2^ miles farther seaward, would record the fluctuations of 
tho Gulf level and give results not materially affected by the water of the river. 

The banks of the Passes are higher above water now than they were in 1876. If 
tho delta is subsiding then this phenomena can only be accounted for on tho suppo- 
sition that the sediment deposit at overflow stages keeps pace and slightly exceeds 
the subsidence. 

Bearing on this question it may be interesting to note that Cubitt's house near the 
Head of tho Passes w^as built more than thirty years ago. It was set on brick piers 
5 feet high. The ground is now up to the sills of the house, and tho surface of the 
ground bears about the same relation to the water in the river 21s when flrst built. 
With reference to the sills of tho building tho water in the river has grown higher 
year by year. This is almost universally interpreted by the residents to mean that 
the bed of the river has risen. 

A better and more satisfactory explanation is that of the subsidence of tho whole 
delta on the surface of which stood the foundations of the building which were 
gradually covered by deposit of sediment. This subsidence and deposit of sediment 
was not confined to the banks, but applied to tho bed of the river as well, and tho 
relative height of bed and banks has not changed materially, and little or no change 
has taken place in the relative elevations of the bed and sea level. 

Physical data.— The record of stages of the Mississippi River and principal tribu- 
taries, except the Missouri, for the year 1893 has been tabulated and printed. A 
copy is appended, marked E. Hydrographs have been prepared showing the daily 
stages graphically and are appended hereto. Tables of tho highest and lowest 
stages, from the time tho respective gauges wero established to the end of 1893, are 
also appended, marked F. 
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The discharge observations, taken under the direction of the district officers at 
Columhns, New Madrid, Fnlton, Helena, Arkansas City, Wilsons Point, Red River 
Landinji;, and Carrollton on the Mississippi River, Clarendon on the White River, 
Lrittle Rock on the Arkansas River, and Simmsport on the Atchafalaya have been 
recomputed and the results tabulateil. 

These results, together with the report of Mr. Kivas Tully, in charge of the com- 
puting division, on the methods of reduction, are appended, marked G. The results 
are shown grajinically on plates following this appendix. 

This appendix also contains the results obtained by the *' Low- water board" in 
1879 at Columbus, Clarendon, Alexandria, and Pine Bluff. 

PLANT AND OUTFIT. 

The steamer Patrol, with the survey boat Illinois^ reached St. Louis on Saturday, 
May 12. The property pertaining to the outfit was overhauled, and such articles as 
were unserviceable were taken to the office for inspection and condemnation. All 
iustrnmeuts were also transferred to the office. 

The articles needed to complete the outfit on board were purchased, and the 
steamer with quarter boat left on May 16 for Keokuk, arriving at that point on 
May 20. 

Through the courtesy of Maj. Mackenzie the Patrol and Illinois were put in the 
Government dry dock at Middle Locks, and repairs to hulls and rudders and general 
repaintin^: are now in progress and nearly completed. 

Wo are indebted to Maj. Meigs, in local charge at the canal, for valuable assist- 
ance in facilitating these repairs. 

Very respectfully, your obedient servant, 

J. A. OCKERSON, 

A8»i$tant Engineer, 
First Lieut. Geo. A. Zikn, 

Corps of Engineers, U,^S, A., 

Secretary Mississippi River Commission, 
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REPORT OF ASSISTANT ENGINEER A. T. MORROW, ON SECONDARY TRIANGULATION 
FIELD WORK FROM GORDONS FERRY, IOWA, TO PRAIRIE DU CHIEN, WIS. 

St. Louis, Mo., October 19, 1893. 

Captain : I have the honor to submit the following rejiort on the secondary tri an- 
gulation done bj' the party under my charge during the summer of 1893. 

On May 2 I left St. Louis, accompanied by Mr. George H. French, and proceeded 
to Keokuk, Iowa, where I procured a theodolite from the steamer* Patrol. I then 
went to Rapid City, 111., to take azimuth observations at the Rapid City base. Two 
nights of azimuth work were done there on the 9th and 11th of May. 

I then proceeded to Galena, 111., for the purpose of connecting the triangulation 
of 1892 with a Coast Survey line from Sinsinnawa Mound to Gratiots Grove. I found 
Gratiots Grove station behind the timber and was compelled to construct a 40-foot 
station and clear out Hues before observations could be taken over lines to Sin- 
sinnawa Mound and Horse Shoe Mound. On the 2l8t of May, bef6re this work was 
completed, the steamer Patrol, with triangulation party on board, reached the field 
and tied up at Dubuque. The connection at Gratiots Grove was then completed and 
the regular triangulation taken up at the line, ©Horse Shoe Mound and ©Gordons 
Ferry, of 1892. 

The partj- was organized as follows : A. T. Morrow in charge, with secondary 
angles and azimuth observations; George H. French, reconnoissance ; C. L. Ocker- 
M>u, secondary angles; O. N. Axtell, tertiary triangulation and stone linos; T. C. 
Hockridgc, building stations and clearing lines; F. G. Ray and C. M. Talbert, 
recorders. There was also the crew of the steamer and 12 men. 

The work was carried to Prairie du Chieu, Wis., and there discontinued on July 25. 

With the exception of the extreme heat the weather was favorable, and the health 
of the party continued good during the whole time. The only serious impediment 
to the worlc was the timber which covered many of the hills along the stretch of 
river covered by the work. The hilltops, which if clear would have furnished the 
best ol* locations for triangulation stations, were generally covered with timber too 
tall to go over and too^extensive to cut through. 

Instead of being aids to the work they thus became obstructions, which were 
avoided with much difficulty. The work of locating and building stations became 
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very laborious and it was only by the most arduons labor of the whole party that a 
moderate rate of progress could be maintained. 

Durinff the sixty-five days consumed by the work the triangulation was carried 
over a distance of 75 miles, includingthe Gratiots Grove connection. 
Three base lines were measured at £ast Dubuque^ CassviUe, and Prairie dn Chien. 
Azimuth observations were taken at these same points and at Rapi4^ City. 
Troughton 6l 8imms 10-inch nonrepeating theodolites were used for secondary 
angles and for azimuth work, and the work was done in accordance with the printed 
instructions. 

Base lines were measured with tape No. 2 of Missouri River Commission, and ten- 
sion apparatus previously used for that purpose. 

Fifty-four permanent bench marks were placed on twenty stone lines, and all were 
located.by tertiary triangulation or directly from secondary work. 

After the completion of the work at Prairie du Chien the steamer returned to 
Keokuk, which point was reached July 29, after having spent two and a half days on 
the ^ay down in placing tiles under bench marks on the work of 1892. 
Very respectfully, your obedient servant, 

A. T. Morrow, 
A89i9tant Engineer. 
Capt. Carl F. Palfrky, 

Corps of Engineer B, U. S. A,, 

Secretary Mis8i$sippi Biver CommtMton. 



Summary of tcork on secondary triangulation for field season of 189S. 

Working days in triangulation season : 55 

Miles covered by triangulation 75 

Secondary stations occupied 53 

Triangles closed 54 

Base lines measured 3 

Azimuth observations (two nights' work each) 4 

Stone lines established 20 

Bench marks established and located 54 

40- foot stations built 11 

20-foot stations built 12 

14-foot stations built 3 

10 foot stations built 3 

Ground stations occupied 23 
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REPORT OF ASSISTANT ENGINEER A. T. MORROW ON TOPOGRAPHICAL AND HYDRO- 
GRAPHICAL FIELD WORK FROM NEAR MONTROSE, IOWA, TO KEITHSBURG, ILL. 

St. Louis, Mo., October 2i9, 189S, 

Captain : I have the honor to submit the following report on the topographical 
work done by the party under my charge during the months of August and Septem- 
ber, 1893: 

On July 31 the party on board the steamer Patrol, at Keokuk, Iowa, was increased 
by arrival of several assistants from the St. Louis office and a number of men who had 
been engaged for the topographical work. 

The first day of August was spent at Middle Lock in repairing skiffs and quarter 
boat and in other preparations for the work in the field. 

On August 2, the party was moved up to Montrose, Iowa, and began work on 
stone line 114, the limit of the topographical work of 1892. 

The party was quartered on the steamer Patrol and the quarter boat Illinois. 

The following is the organization of the party: A. T. Morrow, iu charge; W. G. 
Comber and George H. French, shoro line; K. L. Harman, Horace Dunaway, E. J. 
Thomas, C. L. Ockerson, and O. N. Axtell, topography; M. I. Powers and F. G. 
Ray, ordinary levels; T. C. Hockridge, and C. M. Talbert, hydrography, and C. A. 
Bonfils, platting. Besides these there were about 40 men employed for the field 
work, the galley force, and the steamer's crew, altogether making a party of about 
63. persons. 
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With one or two exceptions, which will he hereafter mentioned, the field work 
has heen carried on in accordance with the nsnal methods which have heen fre- 
quently descrihed in previous reports. 

As the bench marks were already located on this portion of the river, thns giving 

§eodetic points and azimuths every 3 miles, the usual tertiary tri angulation was 
ispensed with and the topography was based on the shore line as located between 
the stone lines by the shoro-Iine topographers. 

The shore-line work on these long stretches between stone lines soon developed 
the necessity of some substitute for the firequent tertiary flags that had been in use 
before. Red and white flags were then placed at frequent and conspicuous points 
on both banks to serve in carrying azimuth more accurately ; and at one or more 
points on the stretch they were placed opposite and near enough to be connected by 
stadia between the two banks, both shore-line topographers joined on these inter- 
mediate points and read over the courses, thus giving definite and reliable points of 
connection between the work on the two banks. 

The improvement in the work was at once apparent, and the connection points, or 
<- C. P. flags,'' as they were denominated, were tiiereafter regularly used in our work. 

In order to more thoroughly systematize the details of topographical field work 
and to harmonize the work of the several topographers, the parties were visited in 
the field and the more excellent points in the practice of the diff*erent topographers 
were observed and taken as a basis for the general practice of the party. At the 
same time an effort was made to still further improve the field sketches, so that each 
topographer should carry with him from the ground a complete and £uthful repre- 
sentation of the various topographical features, and that they should be so numbered 
and referred that they could be transferred to the field plats without mistake or 
delay. The completeness of our later sketches and the increased facility and accu- 
racy with which they are being transferred in the office are evidence of our improre- 
ment in that line. 

llie work proceeded without interruption or delay until September, when several 
of the members of the party were attacked with malaria in various forms, and 
before the end of the month sickness prevailed in the party to such an extent aa to 
seriously hinder the work. 

On September 30 the work was completed to stone line 132j 1 mile above the Keiths- 
burg bridge, and there discontinued. 

On the evening of September 30 the party was paid off at Burlington, Iowa, and 
the most of the men discharged, a small party being retained on board for the trip 
down the riyer. 

Appended hereto is a summary of the work done. 

I am indebted to my several assistants for their faithful and efficient ser\'ice. 
Very respectfully, your obedient servant, 

A. T. MORBOW, 

A98i$Umt Engineer . 

Capt. Carl F. Palfrey, 

Carps of EMginters, V, S, J,, 

Secretary Miesiseippi Eiver Commiesion 



Summary of toork. 

Work began on August 2, 1^ miles below Montrose, Iowa, and ended 1^ miles above 
Keithsburg, 111., on September 30. 

Working days employed 62 

Miles or river.surveyed (channel distance) 63 

Topographical parties employed in the work •. 7 

Level parties employed in the work 2 

Sounding parties employed in the work 1 

Pages of notes taken 4,088 

Sheets of field sketches made 263 

Square miles of topography 183.67 

Square miles of hydrography 30.81 

Miles of shoreline (including islands and bars) 278.50 

Miles dry sloughs and streams (other than main river) 16. 75 

Miles of bluff line surveyed 67.70 

Lines of soundings T 508 

Casts of lead , 22, 522 

High- water marks leveled to .^ 32 

Local bench marks, datnms, etc., connected with 47 
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Appendix 1 D. 

REPORT OF ASSISTANT KXGINEEU A. T. MORROW OX TOPOGRAPHICAL AND HYDRO- 
GRAPillCAL FIKLl) WORK FROM HEAD OF PASSES TO DONALDSON' VI LLE, LA. 

EOCKFORD, III., May S3, 1894. 

Sir: 1 have the honor to submit the following report on the work done by the 
topo«?raphical party which operated on the lower river, between Donaldsonville and 
the Head of tho Parses, diirinfj the winter of 1893 and 1894. 

The steamer Patrol and outfit reached New Orleans late in October, and on the 
evening of the 3Ut of that month I joined the party with 6 assistants and 19 
men, making, with those on board, sufficient force to begin work on the extreme 
lower river. On the morning of November 1, the party left New Orleans and reached 
the Head of the Passes on the evening of the same day. On the next day the rega* 
lar work of the season was begun. Assistant Engineer J. A. Ockerson joined the 
party two days later, and remained until the work was well under way. 

As the work advanced the increasing amount of tonography requked additions to 
the topographical force, which were accordingly made from time to time until the 
party nad reached its usual size before the work was half completed below New 
Orleans, 

The party, when full, was organized as follows: A. T. Morrow, in charge; W. G. 
Comber, Q. H. French, E. L. Harman, H. Dunaway, C. L. Ockerson, and O. N. AxteU, 
topography; W. S. Williams and W. II. Roper, levels, and T. C. Hockridgo and O. 
G. Weyl, hydrography. There were also the crew of the steamer and a number of 
recorders and men, making in all a party of about 60 persons. 

The work was completed as far as New Orleans early in January. At that point 
the topography was so much increased that it was impossible for the topographical 
force to keep up with the soundings, and a satisfactory progress for that work could 
no longer be maintained. 

The work on Lake Pontchartrain which had been contemplated would still further 
unbalance the work of the party, if undertaken at that tiiue. I therefore submitted 
to Assistant Engineer J. A. Ockerson the matter of deferring the Pontchartrain work, 
in the hope that the soundings might be completed to Donaldsonville before the 
coming of the high water. In reply, I was authorized not only to postpone the 
work on Pontchartrain, but to defer the extra work in and about New Orleans and 
push forward the soundings to the limit of the work, making the work of the force 
on laud conform to the speed of the hydrographical i^arty. I then employed a few 
extra men, sufficient to work the party to its fullest capacity, and facilitated in 
every way the work of the sounding crew, leaving so much of the work in and about 
New Orleans and back topography at other points as was necessary to enable the 
whole force to keep pace with the soundings. The low- water stage continued until 
the work had reacned the vicinity of Hahnville. Soundings above that point were 
taken on a slowly rising river. The upper limit of the work was reached on Feb- 
ruary 21, just in time to escape the high water, which continued thereafter through- 
out the season. 

The party returned to New Orleans on February 22, and prepared to take up the 
unfinished work in that vicinity. 

The heavy rains which had been falling for some time became still worse, and the 
work was seriously delayed thereby. 

In accordance with arrangements made by Assistant Engineer J. A. Ockerson, a 
sailing yacht, with crew, was chartered for the work on Lake Pontchartrain. A party 
of 2 surveyors and 8 men was organized for that work, and commenced operations on 
March 1. 

After suffering several weeks from malarial poisoning, I became so ill early in 
March that I could no longer look after the interests of tne party. I therefore tele- 
graphed to Assistant Engineer Ockerson, who came to the field and took personal 
charge of the party until the work iu and around New Orleans was completed and 
the work on Lake Pontchartrain was well under way. After his return to the office 
the work on the river was continued under the supervision of Assistant Engineer W. 
G. Comber and that on the lakes under the direction of Mr. G. H. French. The 
work on the lakes was completed on April 1, and the members of the party rejoined 
the force at work on the river. 

Donaldsonville was reached and the season's work completed on April 10, when 
the party returned to New Orleans and was disbanded. 

On April 12 the surveyors and a number of men returned by rail to St. Louis and 
the steamer started on her return trip to the upper river. 

TOPOGRAPHY. 

The topographical work was begun at the Head of the Passes, and shore line sur- 
veys were made to extend one mile down each of the three passes. As the topog- 
raphy in that vicinity was very limited, consisting mainly of shore line and swamp 
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line, only three topographers were reqnired to keep that work well in advance. As 
the work progressed and the swamp line receded from the river the topographical 
force was increased, and a full force of dix topographical parties were at work hy 
the time the party had covered half the distance to New Orleans. 

Daring the previous winter a system of tertiary triangulation had heen carried 
over the entire stretch of the work, locating the bench marks on stone lines and 
precise bench marks between on the part of the river below New Orleans. Besides 
thesei there had been located numerous sugar-house chimney s, church spires, and 
other coDspicuous objects. All these, together with the temporary marks remaining 
and the old marks of the Coast Survey, formed such a complete basis for the topo- 
graphical work that it was seldom necessary to run any great distance without 
some check on the work. The elevations, which were of prime importance in the 
flat country, were based on lines of levels which were run on both sides of the 
river following the shore-line topographers, and including the several stadia stakes 
of the shore-line work. The back topography was based on this front line of stakes, 
and was generally run in sections or circuits of two consecutive sections, begin- 
ning and ending on the front line of stakes. 

At places on the lower portipns of the work there were many orange groves. It 
was found more expeditious to run the topography by lines parallel to the river, in 
which cases frequent connections were made with the front lines, in order to check 
the elevations of the back topography. The topography was carried back to the 
swamp and the swamp line located, except in a few places where ridges extended for 
several, miles back into the country. In these places the topography was can*ied 
back to a distance beyond the limit of the adjacent topograph3\ 

Surveys were made of all outlets, bayons, canals, lakes, etc., coming within the 
scope of the survey, and in some instances these surveys were carried to a distance 
beyond the ordinary limits of the work. 

An especial endeavor was made to give a complete representation of the levees, 
and all levees were located and represented on the sketches, both those on the front 
and those on the back of the plantations. Frequent cross sections of the levees 
were taken, together with elevations from the river bank to the ground back of the 
levees. 

Much attention was given to the matter of determining property limits and securing 
the names of property owners. This work proved to be very troublesome, and in 
some thickly inhabited districts complete information could not be obtained. 

In the vicinity of New Orleans the survey was made complete on the right bank 
of the river. In New Orleans a survey was made of the city front, of the swamp 
line back of the city, and the thinly settled suburbs. All this work was based on 
the trianpilation and several traverse lines chained through the streets and con- 
nected with geodetic points i^reviously determined. The details of the interior of 
the city were left to be taken from the recent maps of the city engineers. 

During most of tke season the atmospheric conditions were not favorable for good 
stadia work. The platting showed a considerably greater average error than during 
the previous summer, the work of cloudy weather generally platting long, while 
that which was done in the sunshine almost invariably platted short. I attribute 
these errors in the first case to the fact that the boards w.ere marked from determi- 
nations made in the sunshine the previous summer, and intended to suit the ordi- 
nary conditions of summer weather, and in the second case to the boiling or dancing 
of the atmosphere in the sunshine, which magnifies the image of the rod and gives 
readings too small. The boiling of the atmosphere, which seems to be always greatest 
in winter, was considerably increased on this work by thecommingliugof the warm 
air from the land with tlie cooler air from the surface of the cold water of the river. 
The average error of azimuths hi the topographical work of the season was unusually 
small, owning mainly, I think, to an improvement in the methods of centering stadia 
boards. The great number of points previously located by triangulation, which 
are distributed over the whole extent of the work, enabled the topographers to con- 
stantly check their work either by intersection or by direct connection ; and by the 
lise of these checks in platting, inaccuracies of the field work were quite thoroughly 
corrected on the field plats. 

In comparative extent and in completeness of details the topographical work of 
this winter will, I think, compare most favorably with that of any previous season. 



At the beginning of the season a precise level party was organized, under Mr. W. 
S. Williams, to extend the precise levels of the previous year from the Head of the 
Passes to Port Eads. The work was begun at the engineers' bench mark at the Head 
of Passes Light-House and terminated at a bench mark established at the end of 
the east jetty ; connection having been made on the way with the two engineers' 

ENa 94 176 
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eanges, the engineers' bench mark at Port Eads Light-House and with Mississippi 
River Commission bench marks at mile intervals along Soath Pass. 

The ordinary levels consisted of a line of levels on each side of the river, which 
was run behind the shore-line topographers, and connected with all stakes of the main 
stadia line, all permanent bench marks of the survey, local bench marks, water 
gauges, and high- water marks. On the stone lines, at intervals of 3 miles, the lines 
on opposite sides of the river were connected. From Poverty Point to the upper 
limit of the work cross sections were taken, extending from the river to the swamp, 
and showing elevations of surface at intervals of 50 meters. 

HYDROGRAPnY. 

Soundings were taken by sections normal to the course of the stream, as nearly as 
practicable, and on the average about 250 meters apart. 

For a small area just above the Head of the Passes, the soundings^ were left to be 
taken from maps of recent surveys made by Mr. C. Donovan, under orders of Maj. 
Quinn. 

From the Head of the Passes to Bohemia plantation the soundings were taken 
from a yawl and located by transit observations from the shore, as the yawl was too 
small to carry the observers for the use of sextants. From Bohemia plantation to 
the end of the work the soundings were taken from a steam launch, and located by 
sextants, except the first few day^s work. In order to more completely check the 
location of soundings, the course of the sounding boat was directed in a straight 
line by a flagman on shore. A woven cotton line with a 20-pound lead was used for 
most of the work, but a heavier lead weighing 30 pounds was used in the deepest 
water. For the purpose of raising these heavy leads and the great amount of line 
necessary, often more than 150 feet, and reaching as much as. 250 feet, a reel was 
used, which raised the line and delivered it to the leadsman as fast as he could coil 
it ready for another cast. By the use of this reel soundings could be taken every 
minute in water of not more than 150 feet in depth. 

As most of the soundings taken indicated a greater depth in the channel than was 
shown on the old maps, especial care was taken in that work, and every possible 
means used to insure perfectly reliable soundings. I visited the sounding boat from 
day to day and inspected the work of the leadsmen until I satisfied myself that the 
work being done was reliable in every respect. As tiie soundings of tne latter part 
of the season were taken on a rising river and in a considerable current there might 
be some doubt as to their entire reliability'. Therefore, at the suggestion of Assist- 
ant Engineer J. A. Ockerson, some experiments were made, after the conclusion of 
the work, to still further test the accuracy of the soundings taken in the current. A 
10-pound lead was attached to a small wire and as the launch floated down stream 
soundings were taken simultaneously with this line and the ordinary lead line, the 
two being suspended about 3 feet apart from the bow of the launch. No perceptible 
diflerence was shown between the readings on the two lines, except when the bottom 
changed, and then the change was first indicated by one Hue and quickly followed 
by a similar reading on the other. These experiments were conducted m various 
parts of the stream and at various depths of water, also in eddies and at the junction 
of eddies with the main current." The results were the same throughout except along 
the line where the eddies joined the main current. At these points the experiments 
failed, owing to our inability to handle the wire line with sufficient rapidity to secure 
plumb soundings. 

SURVEY OF LAKES PONTCHARTRAIN AND MAUREPAS. 

The survey of lakes Pontchartrain and Maurepas was made by a detached party 
consisting of two surveyors and eight men, together with the crew of the yacht on 
which they were quartered. 

The work was begun under Assistant Engineer W. G. Comber, but as Mr. Comber 
was recalled for service on the river, the work was carried to completion under 
direction of Mr. George H. French. 

The work on Pontchartrain began at Milneburg and extended to the mouth of Pass 
Manchac. Both branches of Pass Manchac were surveyed, and on Maurepas the 
work was carried from Manchac southward to Amite River. From Milneburg to 
West End the work consisted of shoreline and topography, and beyond West End of 
shore line with sketches; and the whole survey was based on three chained lines 
extending to the shore of Pontchartrain from the triangulation system of the river. 

One of these lines crossed the lower part of New Orleans and reached the lake at 
Milneburg, a second crossed the upper part of the city and terminated at West End, 
while the third left the river opposite Bonnet Carre Point and reached the lake at 
Frenier. From Frenier this line was extended along the track of the Illinois Cen- 
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tral Railroad to Pass Manchac, thus giving a fonrth point of connection between 
the shore line of the lakes and the trian^lation system of the river. 

Flags were placed at short intervals ^ong the shore and series of angles read 
from uiem to insare the more accurate transfer of azimuth ; and this work was after- 
wards checked hj azimuth carried by the topographer. Distances were read by 
stadia and are thought to be sufflcientiy accurate, since the work was checked at the 
four points above mentioned and as the atmospheric conditions, over the warmer 
water of the lakes, were unusually favorable for stadia readings. 

The Tiver remained low until late in January, and the stage of water, upon the 
whole, was exceptionably favorable for the work. 

The weather was unusually eood until near the middle of February, after which 
there occurred a succession of heavy rains, lasting nearly a mouth and seriously 
hindering the work. 

The he&lth of the party, on the whole, was not ^ood, as most of those on board 
suffered from the effects of malaria at some time during the season. Several cases of 
serious illxiesB oceurred, the most of which were> unfortunately, among the surveyors 
of the party. 

Notwithstanding the hindrances from bad health and bad weather, the party made 
good progress, and the work laid out for the season was completed within ten days 
of the estimated time. 

I am indebt'Od to my assistants for their cheerful cooperation. I think I have not 
seen together a more faithful and efficient party of surveyors. 

Assistant Engineer W, G. Comber is entitled to especial mention for his energy and 
fidelity to the work. 

Very respectfully, your obedient servant, 

A. T. Morrow, 
AeHatant Enginter, 

First Lieut. Geo. A. Zinn, 

Corps of Engineers, U, 8. A,, 

Secretary Mississippi Biver Commission, 
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Appendix 1 F. 

SIELD REPORTS ON DISCHARGE MEASUREMENTS, AND REPORT OF ASSISTANT ENGI- 
NEER KIVAS TULLY ON THE REDUCTION OF DISCHARGE OBSERVATIONS, WITH TAB- 
ULATED RESULTS OF SAME, AND PLATES SHOWING RESULTS GRAPHICALLY. ALSO, 
RESULTS OF DISCHARGE OBSERVATIONS MADE IN 1879 FOR THE *• LOW-WATER 
BOARD/* 
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REPORTS UPON FIELD WORK AND FINAL REDUCTION OF DISCHARGE OBSERVA- 
TIONS OF 189S, MISSISSIPPI RIVER AND TRIBUTARIES. 

FIELD REPORTS. 

[Extracts from reports of Mr. A. T. Kilpatrick, chief of partj-, npon field work of disoharge observa- 
tions at Columbus, Ky.] 

L 

Memphis, Tenn., March 29, 1S9S. 

I have the honor to submit the following, with the accompanying maps and notes, 
as a report on discharge observations made at Columbus, Ky., in February and 
March, 1893, by the subsurface or double-float method. As finally organized on 
February 18 the party consisted of assistant engineer, 2 transit men, and 2 skiff 
men. During observations use was made of tugboat Cora Belle and crew. Transits 
were used to locate floats and soundings. In timing floats a stop watch was used. 
Soundings were made with a 12-pound lead up to and including February 27, and 
with a l(}-pound lead afterward. 

The field work of locating soundings and floats was done in the usual manner. 
It is hoped that the maps and notes herewith submitted are so explanatory that a 
detailed description of the method of getting results is onutted. 

Pains were taken in all parts of the work and especial personal care was exercised 
in having the subsurface float travel middepth the stream at each place, and in 
accurately timing the floats. In the tabulated slope sheet herewith some omissions 
are to be noticed in the surface velocity columns due to prevailing winds at the time, 
although on same dates little or no wind is reported. Apparent inconsistencies in 
''sine of slope inclination" is also mainly dne to variable winds. It was desirable 
to have the upper and lower gauges farther removed from the section, but impriKti- 
cable on account of the slowness of tugboat. As heretofore practiced the difficulty 
was in reading the gauges (when so close together) with the necessary degree of 
accuracy. 

As per your instructions, observations were discontinued on March 6. Levels and 
check levels were run on the 7th, and party disbanded on following day. 
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II. 

Memphis, Tenn., June 5, 1893. 

I have the honor to sabmit with notes, maps, " and tabulated results, the following 
report on di&charge observations at Colnmbns, Ky., in May, 1893: , 

The same discharge section used in February and March of this year was used for 
this series of observations. 

Soundings were made with a three-eighths-inoh woven line and 16-pound lead, and 
velocities ascertained with subsurface noate of pattern used in 1892-'93. 

An effort was made daily to have the floats, numbered 1, 2, 6, etc., cross the section 
middepth the channel at points 1, 2, 3, etc., on the line A. B. By means of transits at 
£ and C and the parallel line 550' above the section, floats were started approxi- 
mately on perpendiculars to the section at said points respectively, with the sub- 
merged part suspended middepth the channel at said points as found the preceding 
day. * • • The first and last floats were started b^ estimating distances from 
shore and at constant depths of 15 feet and 8 feet ;-espectively. 

The tugboat Cora Belle, used during the observations, was not powerful enough 
to stem the current except under favorable conditions, although otherwise well 
Buited for the work. On this account the desired number of floats and soundings 
could not always be obtained, and surface velocity observations, except at the sec- 
tion, had to be omitted. 

Work is often iaterrnpted by passing steamers, showers, and temporary strong 
winds. So it is very desirable to have a boat which can do all required in spite of 
several hours delay. * • * On the 20th of May, when the water had fallen 
2.5' from highest stage reached, observations were discontinued. Levels, connect- 
ing gauges, were run on May 21, and the party disorganized. 

Oapt. S. W. ROESSLBR, 

Corp9 of Engineers. 



[Sxtntets ftoia reports of Mr. C. W. Startevant, chief of party, upon field work of discharge opera- 
tions at Fulton, Tenn., 1893.] 

I. 

Ameua, Ark, April, 1893, 

I have the honor to submit the following report upon the measurement of the dis- 
charge of the Mississippi River at Fulton, Tenn., during February and March, 1893: 

The ganging section was moved downstream on account of eddy water along the 
Arkansas shore at the old location. The Tennessee end of the section used is 1,020 
feet below Fulton landing. 

Soondines were taken with a 65-pound lead weight suspended by piano wire from 
an iron reel; no tags were used on the wire, the weight being lowered to bottom 
just as the steamboat Itasca crossed the range; the number of turns of the reel was 
counted that was necessary to raise weight to surface of water, and a table of depths 
corresponding to each turn of crank is recorded in the notes ; six turns of crank 
revolved the iron reel once. The circumference of drum was 6.770 feet. The sound- 
ings were located by the intersection of two transit angles intersecting the mast of the 
boat at the instant it crossed the ran^e, a flag being waved on the boat at this moment. 
Velocity of the water was measured by a double float, consisting of a middepth and 
surface float joined together by a string whose length was such that the middepth 
float would sink half way to the bottom and the surface float be on top of water. 

The middepth float was two sheets of tin riveted to each other at their centers and 
then bent so as to present the most surface to the water but sink rapidly. 

The surface float was two tin water-tight cones joined base to base and carried a 
wire on which was a white flag 6 inches square. 

On map,* let A D represent the section on which soundings were taken, one transit 
being located at B (1,^ feet below discharge section), and the other at C (1,766 feet 
above discharge section). Range signals were erected on shore back of A on line 
AD. 

The range lines F G and E H, parallel to, and 200 feet from A D, were marked by 
signals on Arkansas shore. When taking velocity observations, the Itasca, witn 
skiff in tow, would go about 500 feet above A D and' turn skifl* loose, after which the 
float would be plac^ in water and the skiff kept along side of it, so that the man 
with the flag would cross the ranges F G and £ H at the same time as the float. 
Just before arriving on each range the flagman in ski^ would raise his flag and at 
the instant the float crossed the ranges bring his flag down sharply as a signal to the 
two transits at A and F to locate. 

This was the method used except the flrst nine observations taken March 6, which 

* Maps not printed. 
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were taken as follows: A telegraph line was erected joining B E and F: twoelectMO 
bells were placed in circuit at B and F. Two telegraph keys were also placed in 
circuit at E and F. At the instant the float crossed range F G the transmit man at 
F closed his key and the bells rang, which signaled the transit man at B to locate. 
When the float crossed the range E H a man would close the key at E, causing the bells 
to signal both transit«men to locate from F and B. This method worked very well 
until floats were in middle of the river^ when the man at E could not tell whexi float 
crossed range or follow it at all with a fleld glass. If another transit had been 
available it would have been a success. * • » 

Surface floats were run at gauges 1, 2, and 4^ and gauges 1, 2, 3, and 4 were read 
on each day that observations were obtained after February 28. 

Gauge 1 was 4,500 feet below the section ; gauge 2 was on the section ; gauge 3 
was about 13^000 feet above the section, and gauge 4 was about 6,400 feet above 
gauge No. 3, all gauges being on the Arkansas shore. 

At gauge No. 1 floats were run between two ranges 450 feet apart. At gauge N"o. 
2, 200 feet apart. At gauge No. 3 no floats were run. At gauge No. 4 the rani^ea 
were 198.8 feet apart. Only the maximum surface velocities were calculated at each 
range. 

II. 

Amelia, Ark., May 27, 189S, 

I have the honor to transmit herewith inclosed original notes of discharge observa- 
tions taken at Fulton, Tenn., in May, 1893. 

The large cross-section area on May 10 seems excessive. The increased depths 
were noted at the time of sounding, and received my personal attention at that 
time. They are correct. 

The method of taking discharge was the same as used in February and March, 
1893, the same points being used as before. 

Capt. S. W. ROESSLER, 

Corps of Engineers, Memphis, Tenn, 



[Extracts from report of Mr. William Gerig, chief of party, upon fleld work of dlacharge obaerv*- 
tious at New Madrid, Mo., February -March series, 1893.] 

Ameua, Ark., May 2, 1893, 

I have the honor to make the following report on the high water discharge observa- 
tions made near New Madrid, Mo., February and March, 1893 : 

The party aboard the steamer if. L, Abbot proceeded to New Madrid, Mo., arriving 
there on February 20 and immediately erected signals and took a discharge by the 
meter method, meter «No.«29 being used. 

The party consisted of one assistant engineer in charge, one instrument man, 
pilot, steam engineer, leadsman, and boat crew. 

The observations were made on a section which has almost the same location as 
the one used in 1888 and 1889, with the exception that the Kentucky end was 
moved upstream about 200 feet, the Missouri end of the section remaining the same. 
At the end of the section on the right bank a base line 5,428.2 feet long was measured 
and checked, nearly at right angles to the section. At the end of this base signal C 
was erected, but not being high enough, D was erected and used after February 21, 
1893. 

Radial signals were also erected along the bank with D as the back signal to 
determine the location of the velocity stations. These locations were all checked by 
sextant angles and recorded in the fleld book. 

Signals were also erected on the section to determine the river width from day to 
day, the distance between these signals A and B being 6,285.6 feet. The distance 
from the water's edge to these signals was measured each day, which determined the 
river width. 

Your instructions were to make a set of float observations in addition to the meter 
observations every other day or third day. The double float system was used, the 
submerged float being a pine box 30 by 14 by 12 inrhes, weighted and lowered to 
mid depth, the weight being suflicient to hold the double cone-shaped tin-surface 
float in a vertical position. The floats were located with two transits on the right 
bank of the river. The method of making the observations with the floats was the 
same as used by me at Helena, Ark.^ during the low water of 1891. The observationn 
were made as often as the weather permitted. 

The arrangements and method of procedure during a meter observation were the 
same as previously used in this district, the meter being always lowered to the six- 
tenths depth. On January 31 and Febuary 1, 1893, meter No. 29 was rated. This was 
the meter used at New Madrid. 
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Tho method of rating the meter was as follows: A wire cable was stretched across 
a lake of still water in chnte of Island No. 30. The meter was attached to a gas pipe 
which was snspended from the cable, the gas pipe having a small iron pulley attached 
to it so it could be drawn over the cable with less friction. 

The meter being about 3 feet under water -jvas then drawn back and forth 
over this cable at various Yelocities, the maximum velocity obtained being 10.89 feet 
per second. In order to get a uniform velocity two reels (2^ feet diameter) were 
nsed, one at each end of the base to draw the meter back and forth. A base line 
201.3 feet long was measured along the cable and long poles driven in to locate the 
ends of the base. To these poles a piece of sheet copper was attached, which pro- 
jected over the wire cable and about 3 inches above it, and when the meter arrived 
at either of these points an electric circuit was made through wires leading from 
the poles to the register and throngh the copper sheet and the gas pipe to the cable, 
then back to the register. In order that the exact ''start and stop " of an obser- 
Tation be recorded an independent circuit must be made, and hence a third point was 
placed in the register. This was done by attaching the register to a board and then 
tak ing a sounder and placing it on a small box or block alongside the register in 
Bach a position and at such an elevation that a wire fastened to the armature of the 
Bounder projected over the tape. A pencil fastened to this wire made a mark on the 
tape when the circuit was closed through the sounder; the circuit being closed as 
lonp^ as the copper strip or sheet is in contact with the gas pipe. 

The ends of the base were about 40 feet out in tho water on each side so as to give 
the meter a chance to be revolving before it got to the end of the base. The depth 
of the water along the base line was from 5 to 15 feet. The velocity was not entirely 
nniform over-the base, especially during the highest and lower velocities, since the 
sag crmld not all be taken out of the cable without breaking it, and the meter trav- 
eled the first half of the base faster than the last. The sag was not greater at any 
time than 6 inches, i. e., the perpendicular distance. Sixty-two observations were 
made. " * * 1 think the sag in the wire partly caused the variation in the revo- 
lution of the meter. 

The observations for a velocity varied from two to four minutes, generally about 
150 seconds, when taking a discharge. The meter was tested every day by spinning 
it and noting the number of seconds it would run. 

The lead line was a ootton-braided five-sixteenths-inch line and a 12-pound lead. 
It was tested every day. On February 27 and 28 check soundings wore made with a 
No. 17 steel piano wire and a 60-pound lead. 

Some of the discharges obtained by the meter method are larger than those 
obtained by float method. .This is due to the fact that the current is not noi'mal to 
the section, being deflected by bars above and below the line. A better location 
could not be found in this reach. 

In determining the slope, the New Madrid gauge in St. Johns Bayou was used as 
the upper gauge and a lower gauge was established about 1,800 feet below tiie sec- 
tion on the Missouri shore. The distance between the gauges along the Missouri 
shore was 26,500 feet. 

The velocity at the lower gauge was about the same as at the section and taken 
to ho the same. 

Capt. 6. W. RoBssLER, 

Corps of Engineers, 



[Eztracte from report of Mr. William Gerig, chief of party, upon field work of disoharge observa- 
tions at New Madrid, Mo., and Helena, Ark., May and June, 1893.] 

Memphis, Tbnx., June 13, 1S9S, 

I have the honor to make the following report on the discharge observations made 
at New Madrid, Mo., and Helena, Ark., during May and June, 1893: 

At New Madrid, Mo., the section and signals were the Rame as used in February 
and March, 1893, except that the bank has caved on both sides at the section and 
was going on while we were occupying the same, hence the changes in the river 
width. 

Tlie instruments in nse and method of making the observations were the same as 
explained in my report of May 2, 1893. The same meter rating was also used. The 
meter was always submerged to the six-tenths depth. • * * 

On May 12 two leads were used in making the soundings, one on each side of the 
boat ; the observer with the sextant being on the roof, walked back and forth so as 
to stand over the leadsman each time who was casting the lead. By this means the 
BouDdings were made at less distances apart. The leads used weighed 16 pounds, 
and three-eights- inch cotton-braided lino, the foot marks being painted thereon. 

On May 11 check soundings were made with a 60-pound lead and piano steel wire. 



2812 REPORT OF THE CHIEF OF ENGINEERS, U. S. ARMY. 

Soundings were also made at the same instant with the ordinary lead line, and the 
two sets agreed very closely, since the water was shallow here. 

As the river got higher the current hecame more normal, and hence the difference 
between the two methods (floats and meter) was less. 

At Helena, Ark., the same section and signals as used and erected by Assistant C. 
W. Stewart in March, 1893, and later by Assif^ant (Sardner, were used. Assistant 
Stewart had arranged twenty signals on the Arkansas bank, so that a constant sex- 
tant angle ot liP 2' gives a known location of the velocity station. The angles and 
distances from signal A to the other signals were measured and the distance out 
along the section determined. 

The head signal used for locating the soundings was No. XX. 

The same instruments and methods of procedure were used as at New Madrid, Mo. 

The float and meter methods of determining the velocity at this station agree very 
closely. 

The current was normal to the section with about two exceptions : at stations 
where the velocity was taken, i. e., at two velocity stations the current was not 
normal to the section, but since they were on the bar and the current was sluggish, 
and the partial section or area small, the effect on the total discharge was also small. 

Capt. S. W. ROESSLER, 

Corps of Engineers, 



[ExtracU from report of Mr. M. Gardner, chief of party, npon field work of discharge obBervations at 

Helena, Ark., May 6 to 23, 1893.] 

Memphis, Tenn., JuneJ4, 189S. 

I have the honor to make the following report on the discharge observations made 
at Helena, Ark., during May, 1893: 

The steamer H. M. Graham was used for the work and to furnish quarters for the 
part v. I arrived at Helena on evening of May 8, and took the first observation on 
the 9th. 

The same section and signals that had been erected and used by Assistant C. ^V. 
Stewart in March, 1893, were used. Assistant Stewart had erected twenty signals 
on the Arkansas shore by which to locate the velocity stations. The angles and 
distances from signal A to the other signals on shore were measured, and the dis- 
tances out on the discharge section to the velocity stations were computed and 
recorded in the field books. 

The first two days the soundings were located with a sextant using signal XX , 
calling it F, as the head signal. All soundings after that were located with a 
transit at G with the zero set on A, 

The instruments used were the Price current meter No. 43, submerged six- tenths 
the depth, and double floats run at mid depth. A 16-pound lead attached to a three- 
eighths-inch cotton braided line was used in sounding. After each day's sounding the 
lead line was tested by stretching it out and measuring it with a tape line, and the 
corrected soundings obtained and recorded in the field book. 

The methods of taking the discharge measurementa were as follows : 

The steamer was taken to Station I and a sounding was taken ; the meter was then 
lowered to six- tenths depth and the observation began. Care was always taken to 
begin and end the observation when the boat was exactly on range, except in cases 
where there wa« an unusual amount of drift in the river. All the velocity stations, 
after the first day, were occupied two and one-half minutes, and longer if at the 
expiration of that time the boat was not on range. When Station I was finished the 
boat was taken to Station II and the operation repeated. After all the stations had 
been occupied the section was sounded. 

In taking the floats the boat was taken to Station I and then run npstream for a 
considerable distance, so that the float might be lowered into the water and get well 
started before the angles were taken. Two men in a skifl' followed the float, and 
when it had gotten well started and running at the same velocity as the water, a 
man in the skift' waved a flag and at the same instant two men on shore with transits, 
one at A, the other at G, took the angles, and at the end of one minute the flag was 
again waved and angles taken, thus locating the path of the floats. All the floats 
were allowed to run one minute, except in a few cases where something obstmcted 
the view of the tiansitmen. * ♦ * » * # # 

The meter used is the same that Assistant Stewart used in March, 1893, and for 
which the same rating was used. 

On May 24 Assistant William Gerig arrived at Helena with the steamer Abboty to 
relieve the party in my charge and continue the observations. My party was dis- 
banded, and Iwas ordered to remain with Assistant Gerig, to assist him with the field 
work. 

Capt. S. W. ROESSLER, 

Corps of Engineers, 
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[Extracts from reporta of T. C. J. Baily. jr., chief of party, npon flcld work of dischargo observations 
at Arkansas City, Ark. ; also of discharge at Cypress Creek crevasse and flow across Ashbrook Neck 
and Carters Nock, 1693.] 

I. 

Greknville, Miss., April 29y 189S, 

The follow iDg report on discharge measurements taken by me during March and 
April, 1893, is respectfully submitted: ' 

The party Idft Greenville on March 1 with steamer Meter and quarter boat for 
high- water observations at Arkansas City. The river was then rising rapidly, which 
rise, however, culminated on the 11th, with 43.20 on the gauge. 

Section. — The old range used for several years past was ciianged : in azimuth swung 
downstream 6^ 40', its east end being 560 feet, its west 2C0 feet below the old posi- 
tion. The system of radial targets was also changed. In the field above the engine 
bouse, below the town and 1,%6 feet above the section, a station 32 feet high was 
erexited so as to be visible from the river over%the cars standing on the levee ; this 
was used as a pivot for stations 12 to 21, inclusive. On the Mississippi side targets 
from stations 4 to 11, inclusive, were placed radial to a pivot 1,388 feet above the 
range. Besides these, 400 feet above the section on the Arkansas side, was the pivot 
for stations 22 and 23, while on the Mississippi side one 199 feet above served for 
station 1, one 398 feet for stations 2 and 3. There were in all 23 meter stations, 150 
feet apart. 

The river at this point is 3,441 feet broad between top of banks. Station 1 varied 
from 81 to 49 ; station 23, 60 to 54 feet from the water's edce. 

Relation of section to flow. — The old section was changed in direction in order to 
eliminate as much as possible the uncertainty introduced into the discharge when 
the section is not normal to the current. In order to determine the direction of flow, 
a skiff having a 230-pound weight hung 20 feet below the surface was allowed to 
drift down the bend, starting in approximately the swiftest waier. Simultaneous 
azimnths every minnte were taken on a flag in the skiif by two carefully located 
transits, and checked by sextant angles froni the skiff. The course of the skiff when 
platted would be nearly the course of maxi*mum flow 20 feet below the surface. Two 
tnals were made on a calm day, the resulting lines being shown on accompanying 
map.* 

The curves of flow as found in the bend will not vary over 100 feet from a true 
circle. In the two runs the resulting radii are found to be 8,900 and 7,600 feet, 
respectively. They cross the range at about 5^ from the normal. If the east end 
of the section were swung down river 5^ in azimuth, or so as to be radial to the 
mean centers of curvature of the two curves, it would be perpendicular to the max- 
imum flow as determined above. 

Slope ganger. — Distances between slope gauges are all measured along the line of 
maximum velocity or axis of flow, being jirojected normally on this line. Five were 
placed on each side of the river, their distances apart being as follows: 

Arkansas. Mississippi. 

2,500 feet upper to middle 2,050 feet 

2,800 feet middle to section 3,000 feet 

1,800 feet section to middle 2,300 feet 

2,350 feet...: middle to lower 1,250 feet 

Through an error in using elevations of bench marks their zeros were placed at 
different elevations. They were, however, all read from the top and corrected to read 
1o a gauge zero of 116.44' Cairo datum. On account of lack of time the extreme 
upper and lower gauges were read on but three days and with a falling river. 

An examination of these gauge heights and locaf slopes is interesting and shows 
the following : Due to the reverse curves above, the water surface at the upper gauges 
is higher from 0.06 to 0.01 feet on the Mississippi than the Arkansas side; at the 
middle gauges it is practically level ; at the section it is from 0.34 on a rising to 0.06 
feet on a falling river higher on the Arkansas than the Mississippi side, and this dif- 
ference increases dowu the bend until it reaches 0.6 feet 1 mile below the section. 
With a rising river the slope on the convex side is steep, that on the concave prac- 
tically level. As the river falls this level line swings down to meet the steeper con- 
vex slope, which grows flatter, and the surfaces on both sides are parallel ; the hyper- 
bolic paraboloid has reduced to a plane, while the difference of elevation 4ias reduced 
to 0.06. 

These gauges were placed by carefully checked lines, and many of them were doubly 
checked. Elevations were carried across the river by three crossings made on differ- 
ent days, the mean of over a hundred backsights and the same number of foresights 
being used, and bench marks connected by these lines. The gauges were corrected 
according to these crossings, elevations on the Arkansas side being taken as correct. 

* Map not published. 
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The level used was an 18-inch Gurley, with a good telescope j the rod, a Philadelphia, 
with a largo target 8 inches square. By the method employed curvature was elimi- 
nated and errors due to refraction reduced to a minimum. 

MedsuremenU for velocity, — The first discharge measurement was taken on the 9th 
and continued until the 13th, when an accident to the engines of the Meter com- 
pelled their discontinuance until the 18th, when the Vedette took her place and "waa 
employed the remainder of the season, with very satisfactory result*. 

Meter stations were occupied two minutes. At first the meter was submerged to 
six-tenths depth, but later its depth was kept constant at 20 feet. • • * 

Soundings were taken at fixed points on the stations and half way between them, 
being located by transit angles along a 2,000-foot base, giving 34" 30' as the smallest 
interpection with the range. Soundings were taken immediately after velocity. 
With the above exceptions the methods employed were similar to those formerly 
used, and will be found in previous reports. • * ♦ 

Flanking. — Ten measurements of velocity were made by this method and in the 
same manner as described in my report of low- water measurements taken at Wilson 
Point last October. The meter, however, was submerged 20 feet. Countings of 
revolutions were continuous, the passage of each meter station being noted with 
the time, also kept continuous. * * * 

Flankings were taken in both directions. * • » 

Floats were run but once, in the afternoon of April 4, lack of time and heavy winds, 
which generally rose about noon, preventing more of these measurements. • * * 

Subsurface floats were run at 20 feet depth, except end ones. 

Parallel ranges for flagging and radial ranges for starting were located. The 
method employed was the same as last year's, the path of the float being determined 
by two simultaneous transit angles at the drop of a flag from a skiff following the 
float, three points in its course being thus located. 

Meter rating*.— Price meter No. 38 was used throughout. It was rated on the 13th 
of March at Huntington from a skiff along a 200-loot base. The rating remained 
constant until April 6, the spinning time being 4 minutes 30 seconds. On the 6th 
the time changed to 3 minutes 30 seconds, and remained constant at this throughout 

the remainder of the work. April 10 another rating was obtained neat Greenville. 

« « * 

In order to determine whether the centrifugal force developed by the bend would 
introduce an error into the measurements taken on the regular section auxiliary 
ones, 1 mile above, where the diflerence of elevatiou on the two sides is very slight, 
and 1 mile below, in the bend, where the dift'ereuce is great, were set up. Lack of 
time, however, prevented more than two measurements on the upper and none on 
the lower. On this upper section the river is broad and shallow ; the velocity curve 
regular. 

II. 

Grkenvillk, Miss., June 2Sy 189S. 

The following report on discharge observations made at A^rkansas City, Ark., May 
and June, 1893, is respectfully submitted : 

The party left Greenville on May 3, and the first observations were taken on May 
5; the section laid out in March, and described in my former report, being used. 

The tug Parker was employed for the work, a small barge, 20 feet by 60 feet, being 
lashed on her port side, so that the stern of the barge was nearly opposite the pivoting 
point of the tug, with coal bunkers half filled. Ov<*r this stern hung the meter. 
Price No. 38, with a guy line running from the bow, under the barg^, to the 234- 
pound weight. This made the radius of swing for the meter about 20 feet. Meter 
was submerged 20 feet. ♦ * • 

The method of procedure in the field work was as follows : 

First. All gauges were read and recorded, with the time. These gauges had the 
same positions and elevations as the ones used during March and April. ♦ * • 
Then an observer, with the transit, occupying an elevated station 2,000 feet below 
the section, steamer would run in as near the Mississippi bank as possible and flank 
slowly out to station 1, soundings being taken oft' the barge and located by the 
observer mentioned above. Station 1 being occupitd for two minutes, steamer would 
flank to station 2, soundings being taken meanwhile. This was continued until 
each of the twenty-three stations bad been occupied two minutes, and the section 
determined by located soundings takon on the stations and half way between them, 
or 75 feet apart, when the boat would drop down to the station for the observer, and 
then start ner regular flanking velocity observations, as described in my former 
report. After a set of these latter measurements (taken in both directions) had 
been obtained, the field party would return to the quarter boat. 

By this method the section was determined at the time the velocity was being 
determined. The soundings were taken with extreme care, every one being read by 
the chief as well as the leadsman; an important consideration in over 100 feet of 
water, when, owing to the necessary sag of the line, too great depths are invariably 



APPENDIX XX — ^REPORT OP MISSISSIPPI EIVER COMMISSION. 2815 

obtained, requiring a scant reading of the soundings. It is found that^ as a gen- 
eral rule, leadsmen are apt to read a sounding too deep, and require constant 
checking on this account. The lead used weighed 20 pounds, the line three-eighths 
inches, 3-strand cotton^ thoroughly broken before graduation, and tested every day 
after sounding and while wet. 

The advantages of a tug and barge over the ordinary river steamer for discharge 
work are many. Perhai>s the most important is the fact that the engineer, looking 
through the door and with his hand on the throttle, can keep the boat on the cross 
range, while the pilot has only to watch the station targets. The propeller is very- 
sensitive to the least turn of the throttle wheel ; much more so than a stem wheel. 
The tug, being deep in the water, is scarcely affected by even a high wind, and 
answers the helm instantly, while the barge helps to steady her. The chief can see 
everything that goes on ; an important consideration in this case, and impossible 
when a large steamboat is employed. It was seldom that she was off range more 
than 10 feet. The counting ot the revolutions of the meter* was begun when the 
pilot and engineer were on their respective ranges, and although continuing for a 
ixed time, yet ended with the boat in the initial position, the engineer and pilot 
both noting the time and being careful to be on range at the end of the two minutes. 
When this did not occur, the station was occupied longer. 

A comparison of the discharges obtained by the two methods will show that when 
the river is In a normal condition the discharge varies out slightly within a short 
time; but that, when near its limits, immense fluctuations occur within small inter- 
vals. This will be better appreciated after an inspection of the velocity curves. 
These show that when the river is very high the immense fiats above will flow out 
and fill in within a very few minutes of each other, affecting the flow 1)y at least 
100,000 cubic feet per second. The abnormal discliarge obtained on the 27th by the 
regular method is reduced over 100,000 by the flanking*method taken immediately 
after, the unusual velocities on the Arkansas side not being found after the second 
trial. That at the time the observation was being taken there was an unusual flow 
is clearly shown by the velocity curve and notes. 

To determine whether the correct factors were being used in reducing velocities at 
20 feet depth to mean velocities, an extended series [consisting of 14 single verticals, 
taken at seven different places on the section] of observations were made to deter- 
mine the form of the vertical velocity curve at Arkansas City. The barge being 
anchored, velocities were obtained for every 5 feet of depth in all parts of the river 
£roni a Qepth of 30 feet to one of 100 feet. All the conditions were favorable for a 
correct determination of the velocities at different depths. On one day two meters 
were employed, one of them at a fixed depth of 20 feet, to determine the fluctuation 
in the current. * » ♦ 

The rating obtained May 5 was used through the 17th; on the 18th the meter 
changed its rate. It was consequently rerated on May 20 and 23, the new curve 
showing that for velocities below 4.7 feet per second there had been no change what- 
ever, wnile above that the rate ha<l changed perceptibly. • • * 

Two sets of observations to determine direction of flow in the bend were taken. 
The results are found on the accompanying maps; there is no marlied diflerence 
between the direction of the flow during extreme high water and what was found 
last March. 

The crevasse in the Cypress Creek levee, station 201, occurred at 4 a. m. May 27, 
and materially lowered the gauge and discharge at Arkansas City. A measurement 
taken by me on June 5 showed a width of 1,090 feet and a flow of 87,235 cubic feet. 

On May 25 the flow across Carters Neck was measured by Mr. P. L. Lowe. He 
fouftd a total discharge of 319,000 cubic feet per second, a mean velocity of 2.07, a 
maximum of 5, a mean maximum of 3, and an average depth of 6 feet. 

On June 7 the party returned to Greenville, measuring the flow across Ashbrook 
Neck en route. Result, 171,476 cubic feet per second, a mean velocity of 1.39 feet, a 
maximum 4.75, with a mean maximum of 3 feet per second, and a maximum depth of 
5 feet. The river had fallen 0.8 foot at Arkansas City, and the mean velocity 6 per 
cent. This would give the probable flow across the neck at the highest stage as 
232,373 cubic feet per second. 

Oripnal notebooks, plots of sections, two sheets of ratings (one showing vertical 
velocity curve), and a map of the river in the vicinity of Arkansas City accompany 
this report. 

Capt. C. McD. TowNSEND, 

Corps of Engineers 



2816 EEPOKT OF THE CHIEF OF ENGINEERS, U. S. ARMY. 

[Extracts from reports of Mr. Cfaarlos H. Miller, chief of party, apon field 'vrork of discliarge obaer- 
yations at Wilson Point. La., and at Lake Port, Keigers, Grand Lake, and Wylys crevasses, 1891.] 

I. 

Greenville, Miss., April ^9, 1S9S. 

The following report of the observation party stationed at Wilson Point, La., is 
respectfully submitted: 

A party of seventeen (including crew of steamer) was organized March 5, and 
proceeded to Wilson Point on that day. The targets having been previously set up, 
the meter was rated and observations began on the 7th and continued until April 8. 
Location of section. — As shown on the map which accompanies this report, the 
section was moved about 250 feet below the range used in previous years; first, to 
try and get below the eddy on the .Mississippi side ; and, second, in order to have 
the range just 2,000 feet below the transit point A Ruple. The direction was also 
changed about 4^ degrees, in order to have it more nearly perpeudicnlar to the flow, 
as evidenced by the How across the section last season. The range was divided into 
150-foot sections, giving twenty -six stations, with the end ones each 57 feet from 
their respective banks. Float ranges were placed, one 200 feet above and one 250 
feet below the discharge range. 

Gauges. — As directed, three guages were set on each side* of the river; two about on 
the range, two about 2,000 feet above, and two about 2,000 feet below. (The upper 
Mississippi gauge could not be moved farther upon account of Skipwith chute.) 
These were connected by chock levels with the Government benches, and the zeros 
set at 80.32 feet, Memphis datum. These gauges were used to obtain the local slope 
of the river. The upper slope on Mississippi side is minus on account of the eddy 
at that place. 

The extreme nnreliableness of results obtained in this manner can be seen by 
observing the variable results given in the accompanving.slope table. 

These gauges can not ordinarily be read with sufbcient accuracy, even on calm 
days; the influence of the steamer will often materially change the results. 

Gauges were read as soon as possible after taking soundings. 

Steamer. — The Osceola was used for taking the observations. She did fairly well 
in the stronger currents and extremely well in the wind, but in the slack currents 
tiiere was too much power, and she was too slow in answ^ering to the rudders. On a 
large number of the stations she could not be worked slow enough but that sbe 
would move above the range, which necessitated the stopping of the engines at 
intervals, thus increasing the difficulty of holding on range. 

Hating the meter, — This was done in the slack water at Ashton, La., using the 
steamer for* taking them; for the early ratings meter was lowered only^ 10 feet 
beneath the surface. It was found that it was influenced by the boat at this depth, 
and a flnal. rating was taken with meter submerged 20 feet. This gave a rating 
practically the same as the one for this meter used last season; and as the meter 
spun the same length of time as it did last year, this rating was taken as the right 
one. * '^ * 

Price meter No. 39, spinning between two minutes twenty-five seconds and two 
minutes thirty-live seconds, was used for these observations. 

Lereling across the river, — Two sets of observations were made with ordinary level 
and rod. The mean of the two checked the published elevations within 0.2 of a foot. 
Assuming the Mississippi elevation as correct, the Louisiana elevation would read 
that much too high. Tnis is about the diiference, as found from day to day, in the 
readings on the Louisiana ^auge, at the range, over the readings on the correspond- 
ing gauge on the Mississippi side. But we can not assume the above levels to be cor- 
, rect witnin this limit, because of the instruments used. 

liegular observations {26 obtained), — These consisted in finding the velocities at the 
fixed stations, 150 feet apart. They were taken in the usual in<iimer. except that the 
meter was lowered only 25 feet for the first few observations and 20 feet for the 
remainder. 

The usual time of occupying a station was two minutt^s. A telegraph sounder 
was used and the " ticks " counted. The battery consisted of three Le Clanche cells. 

For a comparison with method of last season results were worked out each day 
by taking half the velocity observations— ^very other one— or the same as taking 
observations every 300 feet. 

Flanking observations {12 obtained), — These consisted in starting on one side of the 
river and slowly moving across, keeping on the discharge range, having the record 
running continuously, but noting the registrations and the time as each cross range 
was being passed. This was repeated at once, but in the opposite direction, and 
made up one set of observations. The meter was lowered to 20 feet (except March 
10, which was 15 feet), except at the ends. • • • The velocity of the current for 
each section was found by taking the feet per second, as found from the meter regis- 
trations, as the hypothenuse and the velocity of the boat as one side of a right-angled 
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trifingle and computing the other or resaltaut. lu some instances, where the boat 
was off range, these final velocities vary very mnch, but they generally compensate 
each other, and therefore give the total discharge nearly correct. 

Double float obaerrations {3 obtained). — Taken in the usual manner; subsurface float 
submerged 20 feet. The connecting cord was of very small size. * * * Thirteen 
floats, or one every 300 feet, constituted a set. » » ♦ 

Soundings, — Taken with a 22-pound lead on a half-inch cotton line. Located by 
transit; which was placed 2,000 feet above range. Flagman on boat keeping himself 
on the range by moving back and forth on deck of steamer. During tne hrst part 
of the time the soundings were taken immediately after the regular observations, 
but during the last ten days, when flanking observations were taken, the soundings 
were obtained at the same time that the regular observations were being taken. 
Soundings taken about 75 feet apart, one on each station, with an intermediate 
between each two stations. Only one set of soundings was taken on any single day. 

JHrection of the current. — The paths of the double floats platted on the map show 
approximated the direction at difl^erent places. Also, on one day three observations 
were obtained, from a half mile above to about the same distance below the range, 
by means of a rod float 10 feet in length, balanced to stand perpendicular, with but 
a small part above water. A skiff followed and signaled at Intervals of one minute 
to the two transits on the bank, when angles were read simultaneously on the small 
flag on top of the rod. These observations gave the current as moving from Missis- 
sippi to Louisiana at about an angle of 4^ degrees, with a normal to the range. The 
double floats in the same part of the river gave similar results. But those double 
floats nearer the ends of the range gave the current as moving from Louisiana 
toward Mississippi. ♦ * * 

However, these observations taken at a depth of 20 feet would be influenced much 
more by the water from shallow chutes thafi if they had been taken at a greater 
depth, and therefore may not be indicative of the conditions existing at a greater 
depth. 

Boils. — From about station 4 to 6 very large boils were experienced after the river 
began to fall, and they continued more or less until the end of the observations. On 
some days they were large enough to materially aft'ect the position of th^ steamer. 
It was in this part of the river where the most violent changes took place as regards 
scour and fill, there being one instance of 16 feet fill in twenty-four hours. Here, 
also, will be noted rapid changes in the velocities as found from station to station. 

JCddy. — This eddy on the Mississippi side extending out as far as station 2^ (500 
feet) existed until the river began to fall, when it moved farther upstream and the 
water at the section beffan to move downstream, continuing in this direction during 
the remainder of the observations. No measurement of me flow in this eddy was 
obtained while the water was moving upstream. 

II. 

Greenville, Miss., June 23, 1893. 

The following report of the observation party stationed at Wilson Point, La., from 
May 4 to June 8, is respectfully submitted: 

The party, consisting of fourteen (including crew of steamer), left Greenville on 
May 3, in tow of steamer Meter. Two recorders were added to the party shortly 
before the end of the work. 

iScctton.— The same section that was in use during March and April was used for 
this set of observations, all the targets having been found in place. 

Gauges. — The same gauges were also used, with but a slight change in the position 
of two of them. Some trouble was experienced in keeping the upper Mississippi 
gaug^e in place on account of the caving banks; and for this reason on some days its 
reading was not obtained. 

The river still shows a warped surface, the same being more pronounced than 
daring the previous observations, which were at a lower stage of the river. The 
two lower gauges showed about the same reading, while the upper gauges gave a 
difference of from 0.6 foot to 0.7 foot. Probably most of this difference is due to 
the eddy on the Mississippi side; this eddy rarely extended as low as the section, 
however. 

In checking the Louisiana gauges used last year, they were found to be just about 
one-tenth too bigh, and were lowered this amount during the observations of March 
and April. Therefore, to obtain the correct readings for gauges during 1892 observa- 
tions, add one-tenth foot. 

Steamer. — The steamer Meter was used for all the observations, and is a very 
marked improvement oyer the Osceola. 

Rating of the meter. — A rating for high velocities was taken in the slack water at 
Ash ton, La., on May 4; steamer was used: meter submerged 20 feet. There was a 
slight current at the time. * * * 

The points for low velocities were obtained at Wilson Point, and were taken in 

ENG 94 177 
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a skiff. As the meter did not change its rate of spinning, the rating was assumed to 
remain constant ; and this one rating was used through the entire set of observations. 

Price meter No. 39, spinning between two minutes twenty-five seconds and two 
miputes forty seconds, was used. 

Observations, — These, both regular (150-foot stations) and flanking, were taken in 
the same manner as described in report of April 29, 1898, except that the motion of 
the boat during the flanking was much slower than during the previous set. The 
sounding were taken in the usual manner (described in previous repon). 

Directum of current.— Two sets of observations were taken with a r^a U fr;et long, 
balanced perpendicularly, 3 trials in each set. The paths were plotted on the map, 
and are shown on the tracing which accompanies this report. 

The general direction is more nearly parallel with the banks, and does not show 
such a decided '' crossing'' as the lines taken during March. The difference in the 
height of the river explains this. ♦ * * 

Results, — Generally, the meter was lowered 20 feet. . * * * ' On May 22 two sets 
of flanking at 40 feet depth were taken, and two sets taken at 20 feet depth, all 
taken on the same day. '^ * * On May 30 a set of regular station observations, 
at about six-tenths depth, were taken during the same time that 20- foot observations 
were being taken. * * * 

Crevasse measurement — Crevasse at Lake Port took place May 11, 4 a. m. ; measured 
by Mr. Kerr May 13 ; discharge, 64,726 cubic feet per second. 

Crevasse at Keigers May 14, 6 a. m., and one at Grand Lake May 15, 9 p. m. 
• These three crevasses measured by Mr. Kerr May 20 and a discharge of 159,700 
cubic feet found. 

On June 10 these three crevasses were measured and gave a discharge of 155,200 
cubic feet. 

Crevasse at Wylys took place May 23, 11 a. m., and was measured May 29, giving 
a discharge of 230,200 cubic feet. 

Capt. C. McD. TowNSEND, 

Corps of Engineers, 



[Extracts Arom report of Mr. L. L. Griffith, chief of party, upon field work of dinchareeobaervatloiia, 
Arkansas Bivei, at Little Kock, Ark., 1803.] 

Arkansas City, Ark., Majf ISO, 189S. 

The following report of discharge measurements taken by me in May, 1893, is 
respectfully submitted : 

Ihe observer and recorder left Greenville Wednesday, May 3, at noon, for Little 
Rock, Ark., arriving at 6 p. m. May 4. 

Range, — The next day, with steamer Eli and two men, a range was set up as nearly 

Serpendicular to the current as could be determined without knowing its general 
irection; parallel with this range and 200 feet above and 200 feet below were' 
placed two similar ranges, making the distance traveled by floats 400 feet. A pivot 
was located 1,465 feet above the discharjB^e section and radial targets were placed so 
as to intersect the upper range at the points which were perpenaicularly above the 
stations on the discharge section. 

Location, — The point selected for the discharge range is 7,710 feet below the Little 
Kock and Fort Smith Railroad bridge, near the end of a straight reach of river, 
perpendicular to the range, and 1,000 feet above was located a transit point. 

Stations,— 'Th^ stations were arranged in the center of each of fourteen divisions 
of the section which were all 150 feet wide, except the end ones, which were 33 feet 
wide. 

Floats, — ^The observations were taken with surface floats, consisting of two tin 
cones soldered base to base; inside was placed about 1 pound of shot, which caused 
the float to be about one-half submerged. £ach cone measures 4 inches in height 
and 6i inches is the diameter of the base. 

Soundings. — Soundings were taken each day just preceding the observations by 
floats. A 16-pound lead and one-quarter-inch 3-ply cotton line was used and carefully 
graduated and tested. Soundings were taken every 75 feet except near the ends, 
where they were taken closer together. 

Method of computing results, — The first measurement was taken May 6, and on each 
day thereafter to and including May 10, five in all. * * * 

The river was falling during the first four observations, but rose one-tenth during 
the last. On stations 13 and 14 there were a few eddies, probably caused by the 
dikes above on that side of the river. 

The wind on each day was blowing almost directly upstream and varied in inten- 
sity, as shown in the table, from very light to brisk. All other conditions except 
those mentioned were very favorable during all five days. 
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The highest water had passed before the first measiurement was taken. * * • 
Gu^ges. — ^The U. 8. Signal Serrioe gange was used in all this work. 

• • • • « « * • 

Accompanying this report I send yon a map showing the location of the discharge 
section at Little Rock, Ark., and a plot showmg the section and the directions taken 
by the floats. * • • 

Capt. C. McD. TowNSEND, 

Corp$ of Engineers, « 



[BztracU tram report of Hr. Luther Y. Kerr, chief of party, upon field work of diaoh«rge observa- 
tioiis, White River, at Clarendon, Axk, 1893.] 

Grbenville, Mi8S.y May 17, 189S, 

The following report on the White River discharge observations at Clarendon, 
Aik., is respectftilly submitted: 

On the Sd instant I, with one recorder, was ordered to proceed to Clarendon and 
make observations for discharge at that point. 

The steamer Vedette having previously been ordered down from the quarries in 
Little Red for that purpose was waiting on our arrival the morning of the 4th. 
The water area at tne stage during which the observations were made is about 
15,874 feet wide. The only possible place to get a continuous section would be at 
the bridge and continue it out along the railroad trestle to the high grounds. This, 
however^ was impracticable, as the water immediately above, and to a considerable 
distance below the bridge, was too much disturbed by the piers to five good results. 
The section was, thereSre, placed about 1,100 feet above the bridge, this being as 
near as was considered safe to handle the boat, and at a point where the cnrrent 
beyond the timber line was imperceptible and the flow in the river parallel to the 
bank, so that the observations for bank discharge could be taken up at the bridge 
irithout loss or repetition. 

Meter stations were located 100 feet apart on the regular section. Observations 
were taken from steamer by the ordinary method with Price meter No. 5 and elec- 
trical apparatus. 

Meter sabmerged six- tenths depth and stations occupied two minutes. « « • 
The meter stations for the bank aischarge were located along the trestle and from 
300 to 600 feet apart; the velocity ascertained with the meter, which was sabmerged 
Ifoot. 

The areas of the separate sections were obtained by taking a mean of the sound- 
ings through the section and multiplying by the width, then this result by the 
velocity obtained in the observation. The first discharge was obtained on the 5th 
instant, of the river only; the last on the 10th, making five in all. Three sets of 
observations for bank discharge were taken, 6th, 8th, and 10th. For the total dis- 
cbarge on the 5th, I use the mean velocity found on the 6th, and the area reduced 
by the difference in gause reading ; for the 9th, interpolated between 8th and 10th. 
The largest discharge obtained was on the 10th instant, mean gauge reading 83.85 
feet. • • • 

Capt. C. McD. TowNSKND, 
Corps of Engineers, 



OFFICE REPORT. 

Office of the Secretary, May 14, 1894, 

LiIEUTENANT: I have the honor to submit the following memoranda to accompany 
the tabulated results of final reduction in this office of discharge observations of 1893. 

The observations on the main river are made by the district officers under direction 
of the Mississippi River Commission and the field notes are sent here for official com- 
putation. Fiela reports, plats, and maps of location, generally accompany the notes. 
The parts of these reports relating to the field work have been printed on the pre- 
ceding pages, and also special memoranda for each station are appended hereto. 

Mirer stages during observations,— DvLTin^ the year two floods occurred on the main 
river below Cairo; the first of these, culminating in March, was a moderate one and 
of short duration ; the second, beginning in May. was a very important flood, its 
height at some of the lower stations surpassing all former records. 

Both of these floods were measured in the first to third districts, and in the fourth 
district the second one only, as the first rise was not so well defined in the lowest 
district. High water discharge was also measured on the Atchafalaya, White, and 
Arkansas rivers. 
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A table of highest and lowest gauge readings for the year at the different local- 
ities has been prepared, giving also the previous extreme recorded readings for com- 
parison. The floods are also further described in the report of the commission, 1893. 
During the low-water season only one river discharge has been reported, that on the 
Mississippi River at Wilson Point, La., October 24, 1893. 

Field methods. — The instruments and methods of observing in the different districts 
are practically the same as in former years, with the following exceptions in the third 
and fourth districts : In the third district, in addition to the regular observations 
prescribed by the Commissi od, velocity observations were made by the so-called 
''flanking" method, which was first introduced at the close of the 1892 work; this 
will be a^ain referred to further on. 

A new feature in the fourth district was the use of two parallel discharge ranges 
^ at each station, about half a mile apart, and measuring the discharge at each, gen- 
erally on the same day. This was also done at Arkansas City, but for only two days. 
In the third district, two gauges were read at the section, one at either shore, both 
gauges being connected by careful leveling. 

Final reduction. — The methods of flnal reduction are essentially the same as have 
been hi use in this office for several years past for similar observations, and have 
been fully described in previous reports. Some changes in detail have been made 
from time to time to accommodate special conditions, or where experieuce has shown 
that time and labor can be saved without impairing the value of the results. All 
the work has been checked, either by comparison with field results or having the 
work of one computer checked by another at each stage of the reduction ; generally 
the agreement with the field results was not sufficiently close to dispense with the 
second computer. 

When double floats were run at mid-depth the resulting velocity has been taken aa 
the moan velocity in that vertical plane ; this relation, however, is not regarded as 
finally determined. 

The vertical component of the float path, with regard to the discharge section, 
has as usual been taken for finding the velocity. 

When the float did not reach the discharge range a line was produced in the 
direction of the float path and its intersection with the range located the velocity 
station. 

In the three upper districts the velocity observed at a station was applied to tfie 
area on either side, halfway to the adjacent stations; in the fourth district, the 
soundings being only taken at velocity stations, the mean of velocities at each two 
adjacent stations was applied over the included area in getting each partial dis- 
charge. The discharge between the end velocity station and shore was generally 
computed by taking two- thirds or four-fifths of the velocity observed at the end 
station. This was determined by the form of the transverse curve of velocities in 
each case. 

The observations for rating the current meters were reduced by the method of 
least squares in the usual manner, except that in the case of meter No. 38 the reduc- 
tion was made graphically and tables of equivalent velocities and registrations 
scaled therefrom. The results of least square reductions are given in a table here- 
with. 

The plan adopted this year in the third district (which includes Arkansas City and 
Wilson Point) of keeping the meter at a constant depth of 20 or 25 feet below the 
surface, as was done in both the regular and flanking observations, very much 
increased the labor of reduction. The factors used to reduce velocities so obtained 
are given herewith ; they are derived from 12 sets of verticals made at Arkansas 
City during the season and from 843 sets made in 1882 at various points. For 
Arkansas City these were combined by taking the mean of the two curves. For 
Wilson Point the 1882 results only were taken, since no observations of the vertical 
were taken m 1893 at this station. For results of 1882 vertical observations used, 
see report of the Mississippi River Commission for 1884, p. 189. 

At Ked River Landing and Simmsport the meter was generally run at mid-depth, 
except a few days at three-tenths or four-tenths depth, the vertical curve of 1882 at 
Red River Landing was taken for reduction factors this year. 

The *' flanking" observations in the third district, before referred to, and described 
in Mr. Rally's report of last year (see Report, Chief of Engineers, 1893, p. 3672) were 
made by moving the meter slowly across the river, keeping the boat as nearly as pos- 
sible on the discharge range, and noting the time and meter registrations as it passed 
the different stations, the latter being 150 feet apart. This gave the velocity of the 
boat across the river, and the meter measured the resultant of this motion of the boat 
and the velocity of the current, in a horizontal plane, generally 20 feet below the 
water s urface. The velocity for each division was found by the following formula: 
v=z v/»'^— »"*, in which «' = velocity recorded by the meter between the adjacent 
stations ; v^' = velocity of boat between stations, and v the velocity of current in 
that section at the depth noted. The same tables of vertical factors were used in 
leducing these as in the regular observations. 
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In the first and second districts, where the meter was run at six- tenths depth, this 
depth has been taken, as heretofore, to represent the mean velocity in the vertical. 

All the results herein tabulated are from redaction in this office, except the slope 
and crevasse tables, for which the district-office results are taken, being first checked 
as far as possible and specially noted in each case. Plates have been prepared for 
each station, showing the mean velocities, water areas, and discharges, plotted to 
gauge heights, and also the datum areas, gauge curve, and one or more characteristic 
prohles of the discharge cross section, and also a map of the river in the vicinity, 
with the discharge section located thereon. 

Very respectfully, your obedient servant, 

KlVAS TULLY, 

U, S. Aasiatant Engineer, 
First Lieut. George A. Zinn, 

Corp$ of Engineers f U. S. A.j 

Secretary Miseissippi Eicer CommisBion. 



COLUMBUS, KY. 
[For field report, see pp. 2808 and 2800.] 

The discharge section is about 300 feet upstream from the Mobile and Ohio Rail- 
road depot in Columbus, and is about 500 feet upstream from upper end of wharf 
boat, shown on Mississippi River Commission chart No. 4, scale 1 : 20000. The azi- 
muth of section, right bank to left bank, is 306^. The location is the same as that 
of last year, except that the Missouri end is moved upstream about 60 feet. The 
velocities were all taken with double floats. 

The observer reports that the floats were of same pattern as used last year ; the 
latter were described as follows: ^'The float consisted of a double-coned, air-tight 
tin buoy, with flag, connected by a fine cord with a tin anchor [subsurface float], 
-which consisted of two sheets of tin 20 inches by 14 inahes, crossed at right angles, 
making four leaves or flanges 7 inches by 20 incnes. The buoy was 5i inches diam- 
eter, total length 12 inches." 

The readings of the Mississippi River Commission gauge at Belmont are given in 
the table; the zero of this gauge is 286.85 feet above the Cairo datum plane, by 
levels of Mississippi River Commission party. May 8, 1894, from P. B. M. 10 and 
B. M. J. The former published value for this gauge zero was 287.14 feet. 

The datum line is taken at 43.81 feet on the Belmont gauge as observed May 9. 

NEW MADRID, MO. 
[For field report, see pp. 2810 and 2811.] 

The discharge section is at Watson Landing, Ky., about 3^ miles below the town 
of New Madrid, Mo. The Kentucky end is precisely at Watson Landing, shown on 
Mississippi River Commission chart No. 8, scale 1 : 20000. Azimuth of section from 
Kentucky end is 66^ 30'. 

The location is the same as section of 1888-^89, except that the Kentucky end has 
been moved upstream about 200 feet. 

The gauge readings tabulat-ed are as observed on the Mississippi River Commis- 
sion gauge at New Madrid by the discharge party. The zero of this gauge is 275.72 
feet above the Cairo datum plaoe. The water surface at discharge section on May 
10 was taken as datum line for the datum areas, the New Madrid gauge at the same 
time reading 38.10 feet. 

In regard to the extraordinarily large discharge obtained with the meter March 1, 
the observer, in answer to inquiry from this ofiice, writes : 

"The meter observations of March 1 were all rejected, as they were so large and 
as the registrations were not uniform, being probably due to false registrations. 
The meter was examined (at the time), but could find nothing wrong with it.'' 

The chronograph slips were not sent in with the notes, but the mean registrations 

Ser second at each station being plotted on the cross section, the same as for other 
ays, gave a comparatively fair transverse curve ; the resulting discharge has been 
tabulated with a note. 

Price meter No. 29 was used at six-tenths depth, and was generally run for about 
150 seconds at each station. The values of the meter constants are given in tabu- 
lated results of ratings herewith. 
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FULTOK, TEKM. 
[For field report, soe p. 2800.] 

The discharge section is stated to be 1^020 feet below the landing at Fulton, Tenn. ; 
the landing is shown on Mississippi River Commission chart No. 16, scale 1 : 20000. 
The discharge section is about a mile below the section used last year. 

The large increase of depth May 10 was noticed in the field and verified; the pro- 
file of sections for this day and also for nearest days before and after are given on 
accompanying plate for comparison. 

The tabulated gauge readings are from the Mississippi River Commission gauge 
at Fulton; the zero of this gauge is 228.55 feet above the Cairo datum plane. 

HELENA, ARK. 
[For field report, see pp. 2811 and 2812.] 

The discharge section is 4,500 feet below the wharf boat at Helena, shown on the 
Mississippi River Commission chart No. 27, scale 1 : 20000. Azimuth of section 
from right bank is 277o. 

The meters used were Price No. 43 to May 23, and Price No. 29 from Ma^ 24 to end 
of season. The values used for the constants of these meters are given in table of 
ratings herewith. The gauge readings tabulated are from t^e Helena gaufi^e 
observed by the discharge party, llie zero of this gauge is 161.98 feet above tne 
Cairo datum plane. The datum line, for computing aatum areas, was taken at 47.90 
feet on this gauge as observed May 25, 1893. 

The bank discharge tabulated was measured on May 10 and 22, at Eagle Lake 
railroad trestle, Mississippi side of river; the bank discharge given for other days 
is derived from these two observations. 

ARKANSAS CITY, ARK. 
[For field report, see p. 2813 et eeq j 

The discharge section is about 900 feet downstream from the railroad engine house, 
shown on Mississippi River Commission chart No. 37, scale 1 : 20000. 

For the flanking discharges, the velocities at ends of section, where the boat 
could not flank on account of shallow water, were taken as observed by the regular 
method. The following factors were used in reducing the velocities observed at 
the different proportional depths to the mean of the vertical. 

.1 depth 0.8978 

.2 depth 0.8966 

.3 depth 0.9081 

.4 depth 0.9272 

.5 depth 0.9470 

.6 depth 0.9831 

.7 depth 1.0411 

.8 depth 1.0964 

.9 depth 1.2339 

The Arkansas City gauge readings are from the Mississippi River Commission 

record; the zero of this gauge is 116.44 feet above the Cairo datum plane. The 

"locaP' gauge readings in the standard tables are the means of readings taken on 

two gauges at either end of section ; the individual readings are given in flanking 

tables. 
The datum line is taken at 49.81 feet above the zero of section gauges and is the 

mean of their readings May 29. 
The over-bank discnarge tabulated was measured on line of the discharge section, 

and on both banks between levee and river; this was observed May 8, 12, 18, and 

26^ and other days interpolated. 

WILSON POINT, LA. 
[For field report, see p. 2816 et aeq.] 

The discharge section is about 1,200 feet above Wilson Point Landing, as shown 
on Mississippi River Commission chart No. 43, scale 1 : 20000. Azimuth of section 
from right bank is 253^. This is stated to be about 250 feet below section of previous 
years, the azimuth bein^also changed about i^ 30'. 

From March 7 to 13, since the observer reports an eddy extending out from the 
Mississippi shore a distance varying from about 500 to 350 feet, and locates its limit 
each day on the section, this portion of the section was given zero velocity in oom- 



APPENDIX X X — ^REPOET OP MISSISSIPPI EIVEB COMMISSION. 2823 

pnting discharge bnt is included in the water area. The observer states that there 
was an upstream current in this eddy, but that he made no observation or estimate 
of its rate. 

In the flanking discharges the velocities for ends of section were taken from the 
stationary observations, since the flankine observations were generally not carried 
as close to the banks as in stationary method. 

The vertical factors used to reduce velocities observed at different proportional 
depths to the mean velocity in that vertical plane are as follows : 

.1 depth 0.9136 

.2 depth 0.9154 

.3 depth 0.9269 

.4 depth 0.9349 

-5 depth 0.9550 

.6 depth 0.9897 

.7 depth 1.0295 

,8 depth 1.0980 

.9 depth 1.1959 

Two eauges were read at the section, one at either end, the zeros being 93.45 feet 
above the Cairo datum plane. The mean of reading on these are given under head of 
''local" gauge in the regular tables, and the individual readings of samet gauges 
appear in the tables of Banking results. Under the head of " Lake Providence '* 
gauge are given the readings of the U. S. engineer gauge at that place; the zero of 
this gauge is 89.62 feet above the Cairo datum plane. 

In the tabulation the Roman numerals give the direction from which wind was 
blowing, these numerals taken from the face of a watch held on the range, with III 
toward Mississippi and XIJ upstream. North is between XII and I. 

The over- bank discharge was measured on both banks between main levee and 
river, but was at different points and not on line of the section ; above the section 
on left bank and below it on the right bank. The bank discharge was observed May 
9, 16, and 27, and interpolated for other days. 

RED RIVER LANDING, LA. 

No field report has been received for « this station or for Simmsport. Discharges 
were measured at two sections, one at Red River Landing and the other about one- 
half mile above that, about 500 feet above the store at Terras Landing. 

The velocity and sounding stations were coincident, except that near the shores 
some extra soundings were sometimes taken. 

At Red River Landing section the velocity stations were located from range sig- 
nals on either shore; the distance between the velocity stations varied from 60 to 
230 feet, the stations being nearest together in the deepest part of the river, and the 
end stations being generally from 40 to 100 feet from the bank. 

At Terras Landing the distance between velocity stations was from 100 to 250 
feet, bnt'stations mainly were 200 feet apart. The end stations were 40 to 100 feet 
fi'om the banks. The stiitions on this section were located from range signals on left 
bank. 

For float observations, which were made on two days at Terras Landing, a range 
parallel to and 150 feet below section was laid out, and floats crossing discharge 
section at the regular velocity stations and timed between the ranges gave velocity 
at each station. On Jnne 29 one set of floats was run at surface and one set at eight- 
tenths depth ; each set was reduced to mean of vertical and results tabulated. On 
July 1 the discharge obtained by floats at mid-depth are given as observed, and also 
as reduced by vertical factor. 

The Price meter No. 23, was used throughout for the two sections on the Missis- 
sippi and also for the two sections near Simmsport. The meter waa generally run at 
each velocity station for two minutes ; and at mid-depth, with a few exceptions, when 
the depth was three-tenths or four-tenths for several stations. All these have been 
reduced to mean of vertical by the following factors : 

Surface 0.9753 

.2 depth 0.9005 

.3 depth 0.9198 

.4 depth : 0.9230 

.5 depth 0.9572 

.8 depth L0998 

The meter was rated May 22 and July 12 and the results combined, taking the 
weighted mean for each meter constant ; these values are given in the table of meter 
ratings herewith. 

The bank discharge tabulated was measured on the right bank between river and 
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levee on days marked in table and interpolated for other days. The end of section 
on right bank was taken at station 0, and all on the land side of that tabulated as 
over- bank discharge. 

The U. S. engineer gange readings at Red River Landing, as reported by the dis- 
charge party, are tabulated ; the zero of this g£iuge is 23.05 feet above the Cairo 
datum plane. Datum line is taken at 47.72 and 47. 7S feet, respectively, for Red River 
Landing and Terras Jjanding sections, for computing datimi areas. These readings 
were observed June 27 and26, respectively. Mr. A. F. WooUey, jr., was chief of party. 

SIMMSPOKT, LA., ATCHAFALAYA RIVER. 

These observations were taken in connection with those at Red River Landing 
and by the same party atfd instruments. 

Two sections wer43 used. One was at Simmsport, established and lirst used in 
1892, below Bayou des Glaises and above mouth of Alligator Bayou. 

The other section is stated to be about three-fourths of a mile below Simmsport. 

The velocity and sounding stations were coincident and were from 60 to 100 feet 
apart. End velocity stations on shallow side were about 130 feet from shore, and on 
the deep side about 80 feet or less. The meter was run at mid-depth for two or three 
minutes, but generally for two minutes. 

The velocity stations were located from fixed shore signals on the right bank for 
lower and on the left bank for upper section. 

The Mississippi Ri vex Commission gauge at Bar bre Landing, as read by the discharge 
party, is tabulated; zero of this gauge is reported to be 24.17 feet above the Cairo 
datum plane. Barbre Landing is about 4 miles above Simmsport-. Datum line was 
taken on this gauge at 48.10 feet, as observed June 21, p. m., for computing datum 
areas of upper section, and 48.03 feet for datum areas of lower section, the latter 
reading observed June 21, a. m. 

LITTLE KOCK, ARK., ARKANSAS RIVER, AND CLARENDON, ARK., WHITE RIVER. 

Field reports upon discharge observations, 1893, at these stations appear on pages 
2818 and 2819, respectively. Other notes are given on tabulation. 

The results of observations at Clarendon, Ark., made in 1879 and 1892, are given in 
the appendix, tocether with some observations at other stations, made 1879, and not 
previously publislied. 
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Slape ohservaiionSf MisstBsippi Biver. 

[Results of'reductioD at office of tirat ami second districts engineer.] 

COLUMBUS, KY. 

i Maximum surface velocity per 



Bate. 



second ' ' Slope: .sine of inclination. 

Belmont : - - — - — - .. . . - - 

^*"^®- A*««««^ A*i««.«^ ! Between Between 

At»ection. ^^'^PPf' At^>«^«' ap.Hrrango L.wor range 

! » u» »ui.|,o laud section, and section. 



1893. 
Feb. 20 


Feet. 
36.^ 
38.5 
39.1 
39.7 
40.1 
40.5 
40.73 
40.73 
40.4 
33.6 
43.15 
43.40 
43.70 
43.80 
43.82 
43.80 
43.77 
43.78 
43.75 
43.65 
43.36 
42.90 
42.32 
41.56 
40.35 


Feft. 


Feet. 


Feet. 


. 0000591 
671 
617 
752 
671 
470 
738 
806 
806 
752 
723 
603 
603 
627. 
663 
699 
687 
687 
747 
868 
747 
747 
639 
675 
590 




22 




5.60 
7.20 
7.20 
7.50 
6.67 
7.20 
6.92 
6.67 
4.90 


7.14 




23 , 






24 




6.52 
7.14 




25 


7.86 
8.33 


0000280 


27 


657 


28 


7.70 
6.67 


336 


Mar. 1 


8.21 
7.86 


336 


2 


234 


6 


6 


OOO 


Mav 5 


8.75 
10 




"6 








7 








8 


8.75 
8.75 
9.50 
9.17 
8.60 
9.48 
8.75 
9.01 
8.87 
9.17 
8.75 
8.33 








9 








10 








11 








12 








13 








15 








16 








17 








18 








19 








20 

















Note. — February and March series. Sine of slope inclination calculated from reading of upper, 
lower, and section gauges at mean time of float observations. From upper range to section — 7,450'. 
From section to lower range— 1,785'. Omissions and apparent discrepancies in'surface velocity col- 
umns due to prevailing winds. Mav series, upper range and gauge are 8,300 feet above disofaarg'e sec- 
scaled along middle of chs 



tion, scaled along i 



' channel. 

NEW MADRID. MO. 
[Distance between the two gauges, 26,500 feet.] 



1 Maximum sur- 
• face velocity 
1 ifev t per second- 


Slope 1 
sine of 
inclina- 
tion. 


New 


Maximum sur- 
face velocity 
per second— 


Slope; 
sine of 


xiate. 


CKLHUnU 

gauge. 


At 
upper 
gauge. 


At 
lower 
gauge. 

Feet. 
6.23 
6.25 


UAvd. 


IKLUUrXU 

gauge. 


At 
upper 
gauge. 


At 
lower 
gauge. 


inclina- 
tion. 


1893. 

Feb. 23 

24 


Feet. 
33.10 
33.60 


Feet. 


.0000977 ' 
977 I 
966 1 
959 
970 1 


1893. 
May 6 

9'.'.'.'.'.'.'. 

10 

11 

12 

13 

15 

16 

17 

18 

19 

20 


Feet. 1 Feet. 
37.03 1 7.41 
37.87 ' fi-73 


Feet. 



.0001879 


25 

27 

28 

28 


33.97 

34.55 

34.73 

34.73 

34.88 

34.01 

34.70 

33 

30.90 

28.51 

36 


6.08 
6.42 
6.08 
5.97 
6.97 
6.42 


5.93 
5.80 
6.38 


38.06 
38.10 
38.08 
38.04 
37.98 
37.94 


5.84 
7.12 
6.31 
6.72 
6.20 




1887 
1864 
1864 
1868 


Mar. I 

2 


6.33 ! 1000 ' 
6.17 1 lOOi 


1861 
1879 


3 




995 1 
977 1 
977 1 
981 
1842 , 
1872 


37.76 
37.50 
37 06 






1?75 


5 

6 


5.22 


6.42 


6.58 
6.13 




1849 
1815 


7 






36.49 
35.90 




1819 


May 4 

5........ 










1823 


36.53 


5.93 
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Slope ohaervations, MisaiaHppi River — Continued 
HELENA, ARK. 



[Distance between Helena gauge and lower gauge, 12,200 feet. The sine of the aloi 
was computed fi-om the diuerenoo of gauge readuigs at the mean time of discharge ol 



!:< u. ^wo oiOpe inelinatioD 
discharge observation.] 



Date. 



1893. 
May 9... 
10.., 
11.. 
12.. 
13.. 
15.- 
16.. 
17.. 
18.. 



Helena 
gauge. 



Feet. 



Maximum sur- 
face velocity 
per second— 



At 
lower 
gauge. 



At 
Helena 
gauge. 



Feet. Feet 



Slope; 
sine of 
inclina- 
tion. 



4;{. 14 


2.53 1 


43.34 


3.04 


43.49. 


4.61 


43.70 


6.09 


43.81 


4.90 


44.20 


4.87 


44.40 


5.20 


44.60 


5.12 


44.-89 


6.34 



3.57 I 

7.58 ' 
8.48 j 
8.89 
7.58 I 
8.80 ' 
7.53 I 
8.07 I 
8.88 I 



.0000623 
560 
566 
623 
631 
[?] 263 
623 
648 
623 




Helena 
gauge. 



\ Maximum sur- 

, face velocity 

per second— 



At I 
Helena' 
gange. I 



At 
lower 
gauge. 



Slope: 
sine of 
inclina- 
tion. 



Feet. , Feet. \ Feet, i 



May 19 ; 45.22 5.16 

20 45.72 4.50 

22 1 46.89 6.43 

23 1 47.48 

25 ' 47.90 I 9 

26 1 47.80 9.05 

29 47 I 9 

June 1 1 45.85 I 8.73 



I 



8.71 
8.13 
9.07 
8.80 
8 40 
8.74 
8.59 
8.77 



.000689 
672 
664 
721 
8390 
84t3 
8115 
8115 



ARKAN.SAS CITY. AUK. 
[Results of reduction at office of third district engineer.] 



Date. 



1893. 
Mar. 9 

10 

11 

13 

18 

20 

21 

2V 

24 

25 

27 

29 

30 

31 

Apr. 1 

3 

4 

5 

6 

7 

8 



Gauges.* 



Side. 



Arkansas 

Mississippi , . 

ArkauBHH 

Mississippi . . 

Arkausiis 

Mississippi . . 

ArkiUisas 

Mississippi . . 

ArkanHAs 

Mississippi . . 

Arknnsns 

Mississippi . . 

ArkansHS 

Mississippi .. 

Arkansas 

Mississippi .. 

ArkaiiHas 

Mississippi . . 

Aikansas 

Mississippi . . 

Arkansas 

Miasissiiipi . . 

Arkansas 

Mississippi.. 

Arkansas 

Mississippi . . 
Arkansas.... 
Mississippi . . 

Arkansas 

Mississippi . . 

Arkannas 

Mississippi . . 

Arkansas 

Mississippi.. 

Arkansas 

Mississippi . . 

Arkansas 

Mississippi . . 

Arkansas 

Mississippi.. 

Arkansas 

Mississippi . . 



Slopes, 8ine of in- 
clination. 



Middle I Middle Middle to Section to 
upper. I lower. ' section, middle. 



Feet. 
43.05 

42. H4 
43.18 

43. 03 
43.20 
43.04 
42.86 
42.74 
40.60 
40.64 
40.15 
40.09 
39.95 
39.94 
39. 85 
39.81 
39.85 
39.79 

. 39.90 , 
39. 87 I 
39.95 
39.04 
39.85 
39.84 
39.65 
39.64 
39. 15 
39.15 
38.95 
38. 92 
37.78 
37.67 
37.28 
37.16 
36.52 
36.39 
35.75 
35.64 
34.90 
34.89 
34.25 
34.19 



Feet. 
42.95 
42.49 
43. 12 
42.64 
43. IS I 
42. 49 I 
42. 85 ' 
42. 39 
40. 55 ' 
40. 19 I 
40.05 
39.69 
89.90 ' 
39. 49 ' 
39.75 I 
39.41 I 
39.75 
39.39 
30.82 
39.54 
39.88 
39. 49 
39.80 
39.34 
39.60 
39.24 
39.10 
38.88 
38.90 
38. 52 
37.66 
37.41 
37.12 
37. «> 
36.38 
86.19 
35.63 
35. 39 
34.85 
84.54 
34.14 



.000011 
50 
00 
63 
09 I 
83 I 
07 , 
33 
07 I 
67 
25 
67 
07 , 
10 
07 , 
73 

07 ; 

67 
07 . 
67 
25 . 
67 ' 
07 ' 
83 , 
07 
83 
71 
53 ; 
00 
83 ' 
18 

43 ; 

36 i 
67 ' 
39 I 
48 > 
43 I 
43 
. w I 
43 
43 
60 



.000072 
086 
033 
0S7 
Oil 
130 
Oil 
110 
017 
063 
017 
037 
017 
087 
014 
078 
044 
05-7 
033 
071 
OOO 
110 
017 
110 
017 
C65 
017 
048 
025 
065 
044 
070 
03) 
061 
017 
043 
OOO 
065 
006 
110 



* For gauge readings at section, see tabulated discharge results. For location of gauges, see p. 2813. 
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Slope ohservntions, Mississippi i?tt<T— Continued. 

ARKAKSAS CITY. ARK.— Continued. 
[Resulta of reduction at office of third district engineer.] 



Date. 


Side. 


Ganges. * 


Slopes, sine of in- 
clination. 




Upper. 


I^ower. 


Upper. 


Lower. 


^ 1893. 

May 5 


Arkanaafi 


Feet. 
45.97 


Feet. 






Mississippi 




45.31 




6 


Arkansas • 46.85 

Mississippi 46.71 

Arkansas 48.01 


022 


8 


46.14 


123 . 000091 
009 


9 


Mississippi 

Arkansas 


47.79 
48.40 
48.19 
48.68 
48.47 
48.85 
48.71 
49.01 
48.79 
49.13 
48.96 
49.45 
49.23 
49.59 
49.38 
49.60 
49.41 
49.60 
49.38 
49.56 
49.30 
49.51 
49.36 
49.55 


47.21 


100 127 

000 


10 


Mississippi 

Arkansas 


47.64 


107 
000 
113 
000 
157 
009 
116 
013 
123 
022 
120 
028 
130 
028 


125 


11 


Mississippi 

j^ rkans^s - 


47.89 


109 


12 


Mississippi 

Arkansas 


48.09 


068 


13 . .... 


MissUsippi 

J^ ]•)( A||lU|il ... 


48.24 


091 


15 


Mississippi 

Arkansas 


48.39 
'"*48.'7i' 


091 


16 


Mississippi 

Arkansas ......... 


078 


17 


Mississippi 

Arkansas 


48.77 


091 


18 


Mississippi 

Arkansas 


48.77 


140 . 100 
022 ' 


19 


Mississippi 

Arkansas 


48.77 


02:J 123 
013 


20 


Mississippi 

Arkansas 


48.76 


096 105 
003 1 


22 


Mississippi 

^i*l(}),iisas - . 


48.73 


133 105 

000 1 




Mississippi 


48.74 




100 


23 


Arkansas 


49.63 
• 49.46 
49.78 
49.50 
49.89 
49.71 
49. P8 


016 


24 


Mississippi 

A rkansas .... 


48.84 


156 
028 


068 
091 


25 


Mississippi 

A rkansas 


48.99 


101 
025 
153 
013 
134 
025 
150 
036 
140 
006 


26 


Mississippi 

Arkansas 


49.09 


073 


27 


Mississippi 

Arkansas 


49.74 
50.01 
49.79 
50.20 
49.96 
49.95 
49.61 
49.63 
49.39 
49.39 
49.33 
49.50 
40.26 
49.54 
49.31 
49.47 
49.41 


49.09 


113 
088 


29 


Mfesissippi 

Arkansas ... 


49.19 


31 


MisirisAippi 

Arkansas 


49.37 


077 


Juno 1 


Mississippi 

Arkansas 


48.99 


156 
006 
116 
0J4 
163 
006 
116 
028 
123 
013 
140 


068 


2 


Mississippi 

ArlcftllAiiA 


48.79 


113 


3 


Mississippi 

Arkansas 


4o.69 


068 


5 


Mississippi 

Arkansas 


48.74 


077 


7 


MUHissippi 

Arkansas 

Mississippi 


48.74 


081 




48.69 


136 



* For jgraage readings at section, see tabulated discharge results. For location of gauges, see p. 2813. 
Extreme upper and lower gauges, not observed in May-^une series. 
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Slope obserraiionSf Miaaisaippi River — Continued. 
WILSON POINT, LA. 
[Rednlts of redaction at office of third district en^eer. Minns siffn indicates a reverse slope.] 



Date. 



Mar. 9 
10 
11 

13 

14 

15 

16 

17 

18 

20 

21 

22 

23 

24 

25 

27 

28 

30 

31 

Apr. 1 

3 

4 

5 

6 

7 
8 

May 5 

6 
8 
9 
10 
11 
12 
13 
15 
16 
17 
18 
19 



Side. 



Loaisiana 

Loaisiana 

Louisiana 

Mississippi 

Loaisiana 

Mississippi 

Loaisiana 

Mississippi 

Louisiana 

Mississippi 

Louisiana 

Mississippi 

Louisiana 

Mississippi 

Loaisiana 

Mississippi 

Louisiana 

Mississippi 

Louisiana 

Mississippi 

Louisiana 

Mississippi 

Iiouisiana 

MissiHsippi 

Louisiana 

Mississippi 

Louisiana 

Mississippi 

Louisiana 

Mississippi 

Loaisiana 

Mississippi 

LiOuisiana 

Mississippi 

Louisiana 

Mississippi 

Louisiana 

Mississippi 

Louisiana 

Mississippi 

Louisiana 

Mississippi 

Louisiana 

Mississippi 

Louisiana 

Mississippi 

Louisiana..^ 

Loaisiana 

Mississippi 

Louisiana 

Mississippi 

Louisiana 

Mi-xsissippi 

Louisiana 

Mississippi 

Louisiana 

Mississippi 

Louisiana 

Mislissippi... . 

Louisiana 

Mississippi 

Louisiana 

Mississippi 

Louisiana 

Mississippi 

Louisiana 

Mississippi 

Louisiana 

Mississippi 

Louisiana 

Mississippi 

Louisiana 

MisHissippi 

Louisiana 

Mississippi 



Gauges.* 
Upper. Lower. 



I 



Feet. 

35.05 

35 32 

35.46 

34.90 

35.57 

35.07 

35.46 

34.91 

35.15 

34.65 

34.83 

34. i7 

34.60 

34.08 

34.32 

33.82 

33.78 

33.33 

33.58 

33.12 

33.43 

32.92 

33.28 

32.83 

33.28 

32.82 

33.26 

32.80 

33.23 

32.78 

83.26 

32.78 

3:*. 08 

32.60 

32.90 

^2. 40 

32.65 

32.18 

32 

31.50 

31.58 

31.12 

30.08 

30. 55 

30.33 

29.90 

29.70 

29. 15 

28.50 

37. 55 

36.07 

38.16 

37.55 

39.65 

39 I 

40.23 ; 

39.53 

40.65 

39.93 

40.87 i 

40.25 ! 

40.93 

40.34 

41.03 

40.42 

41.28 



41.28 

40.69 

41.29 

40.69 

41.26 

40.64 ! 

41.26 

40.64 



Feet. 

34.82 

35.03 

35.23 

35.05 

35.30 

.35. 10 

35.17 

35 

34.87 

34.65 

34. 54 

34.42 

34.32 

34.15 

33.93 

33.85 

33.53 

3,3.37 

33.33 

33. 15 

:J3.15 

32.96 

33 

32. 8.3 

33 

32.85 

32.96 

32.80 

32.95 

32.78 

32.95 

32.80 

32. 78 

32.62 

32. 57 

32. 42 

32.35 

32.20 

31.70 

31.52 

31. 26 

3L10 

30.70 

30. 53 

30.05 

29.93 

28.76' 
28.53 
37.14 
37.15 
37.74 
37.72 
39.15 
39.19 
:i9.76 
39.75 
40.18 
40.18 
40.46 
40.45 
40.52 
40.50 
40.62 
40.59 
40.91 
40.89 
40.91 
40.88 
40.90 
40.89 
40.87 
40.85 
40.87 
40.85 



Slopes, sine of in- 
clination. 



Upper. 



.0000942 I 



1063 


147 


0819 


147 


—1716 


353 


0860 


295 


—0429 


252 


0893 


2*6 


—0643 


151 


0942 


243 


—0636 


5J4 


1147 


049 


—0375 


101 


0901 


235 


-0751 


352 


1392 


246 


—0322 


151 


0819 


246 


—0375 


15L 


0819 


246 


-C429 


252 


0819 


393 


-0322 


101 


0901 


295 


—0429 


252 


0860 


344 


-0322 


151 


0942 


3U 


—0161 


\51 


0737 


491 


—0214 


203 


0778 


590 


—0214 


101 


0819 


431 


—0322 


202 


0983 


442 


—0375 


212 


0778 


511 


—0268 


151 


0614 


7.17 


-0375 


252 


0532 


934 


-0429 


504 


OilO 


8S5 


—0322 


402 


0532 


737 


—0268 


101 


0614 




1U21 


983 


-0322 


151 


0408 


1570 


-0771 


—0157 


0445 


157ti 


—0771 


-0105 


0408 


2025 


—0925 


-4HJ52 


0612 


1620 


-082:1 


-0314 


0531 


1722 


—1028 


— 02(e 


0449 


1519 


—0666 


-0.187 


0449 


1519 


—0666 


-0157 


0449 


1519 


—0666 


-0210 


0574 


1671 




0210 


0674 


1165 


—0771 


-0210 


0574 


1268 


-0874 


-0157 


0612 


1210 


-0977 


-0105 


0612 
—0977 


1210 
-0105 
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Slo2>€ obset-vailontij Mississippi Mver — Continued. 

WILSON POINT, LA.-Continued. 
I Kesulta of reduction at office of third district engineer. Minus nign indicates a reverse slope.] 



Date. 



Uaj 20 



1893. 



31 
June 1 



Louisiana .. 

Mississippi . 

Louisiana . . 

MiMsissippi . 

Louisiana .. 

Mississippi . 

Louisiana .. 

Mississippi . 

Louisiana . . 

Mississippi . 

Louisiana .. 

Mississippi . 

Louisiana .. 

Mississippi. 

Louisiana .. 

Mississippi . 

Louisiana .. 

Mississippi . 

Louisiana . . 

Mississippi . 

Louisiana . . 

Mississippi . 

Louisiana . . 

Mississippi . 

Louisiana .. 
] Mississippi . 
7 1 Louisiana . . 

MisMssippi . 
8 Louisiana . . 

Mississippi . 



Side. 




Sloj.es, sine of in- 
clination. 



Feet. 
41.25 
40.61 
4L23 
40.62 
41.26 
40.58 
40.63 
39.95 
40.28 
39.65 
39. 94 
39.30 
39.67 
39.05 
39.50 



9.38 



39.23 
38.57 
39.18 
38.50 
39.18 
38.50 
39.14 



39.08 
'39.03' 



^ower. 


rpper. 


FeeL 




40.86 


. 0000612 


40.85 


—1080 


40.85 


0612 


40.85 


-1131 


40.86 


0694 


40.85 


—1285 


40.20 


0735 


40.18 


—1028 


39.87 


0612 


39.88 


—0823 


39.54 


0653 


39.53 


—0771 


39. 28 


0694 


39.30 


—0977 


39.07 


0816 



Lower. 



. 0001210 
—0157 

1165 
—0052 

1165 
—0105 

1266 
—0157 

1316 
-at67 

1210 
—0419 

1114 
-0314 

1165 



38.95 

38.98 

38.85 

38.85 

38. 80 

38.78 

38.80 

38.80 

38.75 

38.75 

38.70 

38.70 I. 

88.65 , 

38. 60 1. 



0735 



0531 
—1434 

0574 
—1131 

0574 
—1285 

0574 

*' 0531 

"osiii 



1206 
-0157 

1266 

0000 

1210 
—0314 

1210 
—0262 

1266 
-0262 

1266 
—0105 

1266 
—0262 



^ For location of gauges see pp. 2816 abd 2817. For gauge readings at section see tabulated discbarge 
results. 

APPENDIX. 

The following tabulated results of discharge observations of 1879, not heretofore 
published, are inserted herein at request of Lieut. Col. C. R. Suter. 

J. G. Warren, 
Captain of Engineers^ 
Secretary Mississippi Biver Commission, 



Results of discharge observationsj made under direction of .Lieut. Col. C. li. Suter. 



[Velocities taken witli double floats.] 
MISSISSIPPI KIVER. AT COLUMBIS. KY. 



I>ate. 



Gangrs. 



;Colmn J I 
: bus. *'***^*' 



CroH« section. 



Aroa. 



"NVater. 



I Ik'low 



1879. 

Feb. 28 

Mar. ; 

2 

3 

4 

5 



7 

« 

9 

ENG 94 



datum. 



Fert 
80.6 
80.1 
70.6 
79.3 
79.2 
79.1 I 
79 I 
70 
79.2 



-179 



I 



Sq.ft. 



Fert. Sq.ft. 
27. 00 121, 527 

27.40 ; 126,405 

26.90 !...., 

26. 65 118, 657 

26.53 

26.45 

118.183 

118. 2^)8 

118,294 

118,049 



!M ean 
dc])tb. 



Feet. 



Widtli. 



Feet. 



Mean 
, velocity 
' i>or " 
' second. 



'Discbarge 

per 

second. 



26. 3U 
26. 35 
26.50 
26.33 



Feft. , Cu.ft. 
4.23 I 513,702 



3.92 I 



465, 345 



I 



4. 06 ' 480, :556 

4.06 , 480.254 
4. 02 475, 831 

3.07 • 468.809 
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Heaiiltintf dischanjc of*ii€rvntioiiff, made Hudcr <Ut'eciion of Lieut. Col, C. Ji. Suier — ContM. 

[VelocUieii t.nkt'u with double Hoat:*.] 

MISSISSIPPI RIVEIJ, AT COLUMBUS. KY.— Continued. 



I Can pes. 



Date. 



1879. 

Mar. 10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

20 

30 

31 

Apr. 1 

2 

3 

4 

5 

C 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

2,> 

20 

27 

28 

29 

30 

May 1 

2 

l'.'.'.'/.'. 

5 

fi 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

1« 

19 



Coliim- 

bUH. 



Feet. 
78.6 
78.4 
78.4 
78.9 
79.7 
80.7 
81.5 
82.2 
82.8 
83.4 
8.3.9 
84.2 
84.4 
84.7 
85.4 
86.1 
86. 8 
87.1 
87 
86.9 
86.7 
86.4 
86.2 
86.1 
P6 
86.1 
86.3 
86.5 
88.5 
86.2 
85.5 
84.0 
84.2 
84 

85.6 I 
85.9 ' 
85.0 I 
85.0 
85.9 
85.5 
85.2 
85 
84.3 
83.7 
82.8 
81.7 
80.7 
79.7 
78.8 
78.1 
77.3 
76.5 
75.7 
74.9 
74.2 

73.7 I 
72.9 I 
72.3 
71.8 
71.4 
71 

70.0 
70.7 
70.7 
70.7 
70.5 
70.2 
70 
09.9 
69. 9 



"■es. 




Cro.s3 Kcction. 




i 

Mean 
velocity 

).er 
secood. 

FrH. 
4.0J 
4.07 
3.04 




L<»cjil. 


, An 
Water. 

ift.'m 

116.568 
116, 448 


a. 

Below 
datum. 

Sq.ft. 


Monn 
depth. 

.. _ _ . 
Feet. 


Width. 


Di»cli.nr;rt 

per 

socoud. 


F«e1. 
25.li5 


Feet. 


Cm. ft. 

479, *J07 


25 75 








47.1. 8S."5 


25.75 








459, 208 


26 28 










27*03 












28.05 


122, 003 








4.40 


536. 073 


28.83 










29.50 






::::::::::t:::: ::-::. 


30.12 
30.77 


134.235 


134, 055 


56.00 


2,410 


4.82 


6*6, 593 


5J1.27 
31.52 
31.73 


136, 180 
137, 715 


133, 435 
134, 400 


55.45 
56.14 


2,410 
2,400 


4.95 
4.91 


C74. .540 
675, 781 


32.05 


. ., 






32.70 






1 1 


33.47 
34.15 
34.45 
34.35 
34.25 
34.08 


137, 700 
138.709 
139, 770 
141, 030 
142.550 


128. 745 
128, 880 
128,025 

131. 346 

132, 670 


53.64 
54.38 
53.34 
54.73 
65.34 


2,400 
2,370 
2,400 
2,400 
2,40C 


5.26 
5.37 
5.34 
5.26 
5.26 


723. 727 
744.956 
746, 336 
741,596 
750,002 


33.75 
33.55 


138.285 


130. 230 


54.26 


2,400 


.5.29 


731.795 


33.41 
33.38 


142,320 


133,650 


65.60 


2,400 


6.16 


733, 812 


33.42 
33 65 


130,230 


130,005 


52.68 


2, 470 


6.06 


705,036 


33.83 
83.87 


138, 510 


129, 105 


52.48 


2,460 


5.30 


734, 142 


33.60 
32 83 


137,430 


120, 735 


52.05 


2.450 


5.25 


721,947 


32.27 


i 




. ... 1 




31.57 
31 37 


133, 308 


120.015 
130, 140 
132,930 
125, 010 


52.66 
53. 12 
54.26 
51.02 


2,460 
2,450 
2,450 
2,450 


• 4.73 


6J1. 193 


32.27 
32.90 
83.22 


138,340 
131, 085 


6.05 
5.00 


eOS.542 

666,737 


33.27 




: : i : 


! 




33.25 




*• 




33.20 


! 




1 




32. 88 

32.53 

32.32 

31.63 

31 

30.12 

20.05 

28 


134,056 
132, 930 
131,080 
133, 785 
131. 220 
125,100 
124,380 


127,890 
127,350 
126,315 
129,555 
120, 045 
125,100 
127, 125 


62.20 

51. 0§ 
53.10 
51.44 
51.00 
51.80 


2,450 
2,460 
2,430 
2,440 
2,450 
2.450 
2,450 


4.86 

4.08 

5 

4.72 

4.06 

4.42 

4.18 


652.346 
661,560 
655, 31» 
630.814 
651, 027 
553. 064 
619. 974 


27 

26.17 

25.40 

24.66 

23.82 

23.02 

22.20 


120,735 
119,565 
117.230 
113,805 
111,780 
110, 970 


128,566 
129, 375 
120, 150 
125, 730 
127,800 
120,015 


52.48 
52.81 
62.71 
51.32 
52.20 
62.66 


2,450 
2,450 
2,460 
2,450 
2,450 
2,450 


4.05 
3.00 
3.77 
8.77 
8.63 
8.38 


489,544 
466, 213 
442,421 
42U,3$)7 
405,128 
375.050 


21.58 












21 












20.28 
19.67 
19.15 
18.70 
18.37 
18.25 


100, 160 
98,855 
09,185 
05,896 

100,250 


124.605 
124,200 
127,170 
122,400 
127,350 


60.86 
50.69 
51.91 
49.96 
51.98 


2,450 
2,450 
2,450 
2,450 
2,450 


2.98 
2.07 
2.04 
2.77 
2.66 


296.124 
293. 310 
291, 197 
265.221 
250.006 


18.08 
18 


05, 420 


121, 815 


49. 72 


2,450 


2.65 


253, 020 


18 

17.88 

17.58 

17.35 

17.25 

17.25 


06,345 
09,549 
96,030 
07,515 
96,400 
06,150 


124.785 
129,000 
128,885 
129,060 
126,585 
124,470 


PO. 03 
52.03 
52.40 
62.68 
51.67 
50.80 


2,450 
2,450 
2.460 
2,460 
2; 460 
2,460 


2.65 
2.74 
2.73 
2.67 
2.63 
2.65 


255. .13 1 
272, 524 
264.730 
260, 330 
253. 491 
25J.723 
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Me%MlU of di9ckarge obaerrationa, made under dtrectionof Lieut. Col. C. li. Suter — Cont'd. 

[Velocities taken with double floats.] 
MISSISSIPPI RIVER, AT COLUMBUS, KY.— Continued. 



Gaui'es. 



Date. 



! Colum 1 J J 
bus. ^***^**- 



1879. 

May 20 

21 

22 

2;j 

24 

23 

2ti 

27 

2*J 

29 

30 

31 

Jan« 1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

10 

20 

21 

22 

23 

24 

25 

20 

27 

23 

2» 

30 

July 1 

2 



Feet. 
m.9 
60.8 
60.5 
G9.2 
68.9 
68.9 
68.0 
03 
68.9 
69 
69.4 
70.3 
71-2 
72 

72.5 
72.9 
73.4 
74 

74.3 
74.1 
74 
73.9 
73.9 
73.7 
73.4 
73.1 
73.2 
73.3 
73.3 
73.2 
73.1 
73.1 
73.3 
73.8 
74.2 
74.3 
74.1 
t3.8 
73.4 
73 

73.5 
73.9 
74.9 
75.7 



Feet: 
17.23 
17.15 
16.85 
16.50 
16.27 
16.25 
16.27 
16.38 
10.22 
16. 32 
16.73 
17.65 
18.57 
19.30 
19.85 
20.25 
20.73 
21.38 
21.62 
21.47 
21.35 
21.25 
21.25 
21.06 
20.70 
20.42 
20.53 
20.68 
20.62 
20.57 
20.42 
20.40 
20.63 
21.17 
21.52 
21.05 
21.45 
21.15 
20.77 
20.38 
20.83 
21.27 
22.20 
23 





Crosri section. 




Moan 
velocity 

per 
second. 




Area. 


Mean 
depth. 


Width. 


Discharge 

per 

second. 


Water. 


Below 
datum. 


%f^io 


1I7. 440 


Feet. 


Feet. 


Feet. 


Cti./t. 


62.02 


2,450 


2.63 


251,376 


98,100 


128,745 


52.55 


■2, 450 


2.63 


25S, 668 


94,095 


126, 720 


51.72 


2,450 


2.69 


255, 036 


94.050 


126, 900 


61.80 


2, 450 


2.60 


244, 129 


93, 012 


126, 495 


51.63 


2,450 


2.40 


223. 829 


93.150 


126, 000 


61.43 


2,460 


2.47 


230, 321 


92,655 


125,460 


61.21 


2.450 


2.45 


227, 376 


96.480 


128,925 


62.62 


2,450 


2.51 


242, 06G 


94,600 


128, 115 


52.29 


2,450 


2.50 


236, 032 


' 05,400 


128,430 


52.42 


2,450 


2.50 


238, 353 


94,330 


125, 865 


51.37 


2,450 


2.57 


242, 593 












• 103,635 


129.915 




53.03 


2,450 


3.07 


318, 236 


104,630 


128,385 


62.40 


2,460 


3.10 


323, 999 


105,660 


130,410 


53.23 


2,450 


3.02 


319, 097 


103, 410 


125, 775 


61.34 


2, 450 


3.19 


329, 867 


109, 440 


127,935 


62.43 


2, 440 


3.30 


301. 505 


107, 955 


129, 375 


63.02 


2.440 


3.22 


317.723 


108,990 


129, 105 


52.80 


•2,445 


3.32 


301,031 


106,020 


126, 405 


61.81 


2,440 


3.30 


350, 174 


107,460 


127. 530 


52.05 


2,450 


3.25 


348, 750 


108,280 


129,150 


52.71 


2,450 


3.21 


317,8;)5 


105, 300 


127.035 


51.85 


2,450 


3.21 


338, 490 


105, 030 


128, 970 


52.64 


2,450 


3.17 


336, 014 


104,760 


128,250 


52.35 


2,450 


3.05 


319, 590 


104,940 


128, 565 


52.47 


2,450 


3.09 


324, 166 


105,300 


126, 145 


51.08 


2,450 


3.20 


3«,017 


106. 210 


127,800 


62.10 


2,450 


3.11 


327, 580 


106,390 


130, 005 


53.06 


2,450 


3.12 


331. 717 


104, 130 


127,800 


52.16 


2,450 


3.22 


335,567 


105, 360 


12;'), 685 


51.30 


2,450 


3.08 


324, 433 


104,680 


127, 895 


52 


2. 450 


3.08 


322,345 


105, 940 


127,665 


62.11 


2,460 


3.41 


361.212 


108,990 


129, 420 


52.82 


2.450 


3.32 


362, 010 


106, 190 


125,730 


61.32 


2,450 


3.35 


356. 1.54 


103, 770 


127, 485 


62.03 


2.4rA) 


3.17 


329, 280 


105,233 


120.420 


52.82 


2.450 


3-22 


338, 945 


104,235 


125, 010 


51.39 


2,4^ 


3.22 


366, 118 


108, 120 


126, 225 


51.52 


2,460 


3.62 


390,854 


109,349 









3.75 


409, 953 
















KoTE. — Tbo zero of local gauge used by observation party was 281.81 feet above the Cairo datnm 
plane; the readings given under " Columbus" are derived from the local gauge readings by adding 
D2.67 feet. Extracts from reports follow these tables. 
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HesuJts of discharge ohservaiions, m<idt' uttder dincfion of Lieut. Col. ('. U. Suter — Cont'd 
ARKANSAS' ItlVKPv, PINE IJLUFF, ARK. 



(.'ro.s« a«»ctioii. 



Mean \c 



Dis 



Dato. 



Littlo 



1870. 

Feb. 3 

10 1 

11 

12 

U 

14 

15 

10 

17 

18 

19 

20 

21 

22 

2:i 

24 

25, 

26 

2S. '.'.'.'.'.'.'.'.. '.'.'. 
Mar. 1 

2 

3 

4 

5 

C 

7 

8 

U 

10 

11 

12 

la 

14 

15 

16 

17 

18 

10 

20 

21 

22 

23 

24 .- 

25 

26 

27 

28 

29 

30 

31 

Apr. 1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

10 

17 

18 

19 

20 

21 

22 

23 

24 

25 



Feet. 
11.9 ' 

11 

10.3 , 
9.5 , 



8.1 

7.7 

7.1 

0.8 

6.7 

6.6 

6.5 

6.1 

5.H 

5.5 

6.2 

5 

4.9 

4.9 

4.9 

4.9 

i.O 

1.8 

4.5 

4.3 

4.) 

8.9 

3.8 

3.7 

3.0 

3.6 

4 

4.3 

4.8 

4.8 

4.6 

4.4 

4.5 

5 

4.7 

4.4 

4.2 

4.2 

4.3 

4.5 

4 

3.8 

3.6 

3.2 

3 

2.9 

2.8 

3 

3.5 

3.6 

3.6 

3.1 

3.1 

8.2 

4.2 

4.5 

4.7 

4.5 

3.8 

3.3 

8 

2.8 

3.1 

3.3 

3 

2.8 

2.5 

2.5 

2.3 

2.2 



Local. 



Feet, 
19.40 
18.29 

17.:{4 

16. 37 

15. 04 

15. 04 

14.29 

13.66 

13. 23 I 

12.81 

12.63 

12.56 

12.31 

11.97 

11.60 

11.21 

10. 62 

10. 39 

10.13 

9.96 

10.04 

10.01 

9.92 

9.85 

9.64 

9.36 

9.15 

8.95 

8.77 

8.65 

8.59 

8.64 

8.94 

9.32 

9.0:t 

9.71 

9.68 

0.45 

0.59 

9.91 

9.75 

9.59 

9.34 

0.28 

9.55 

9.57 

9.34 

8.95 

8.67 

8.45 

8.22 

8.06 

7.93 

8.06 

8.43 

8.63 

8.43 

8.27 

8.10 

8.29 

9.12 

0.52 

0.75 

9.66 

9.08 

8.50 

8.18 

7.93 

8.04 

8.19 

8.05 

7.74 

7.55 

7.42 

7.26 

7.27 



Area. 






lo.Jt>" 


charge 





- _ _ 


Mean 




]>or 


1».T 


Water. 


IJelow 
clntuin. 


depth. 


AVitltli. 


sei-oiifi. 


st-roml. 


Sq./t. 







Feel. 


F<et. 


Ftet. 


Cn.ft. 

I 






""'7,' 693" 


"""7.' 502 


7.75" 


98<V 





1 

'"'26 9^9 


7,670 


7,808 


8.01 


975 


3 15 


24 167 


7,920 


8,310 


8.53 


975 


2.92 


2J. lUl 


7,861 


8.035 


8.24 


975 


2.50 


19. 64-". 


7. 555 


8. 001 


0.22 


975 


2 37 


17.891 


7.430 


9,014 


9.25 


975 


2.42 


17 979 


7, 335 


9.116 


9.35 


975 


2 Ab 


17 -J^Jl 


7,120 


9.104 


9.34 


975 


1 28 


IB 28-J 


7,217 


9,141 


9.37 


975 


2.28 


16. 45i> 


7,310 


9, 337 


0.57 


975 


2 24 


16 -m 


7,235 


9,346 


9.43 


990 


2 25 


16 24.1 


6,955 


0.230 


9.19 


1,005 


2 12 


14 772 


6. 600 


0,142 


9.67 


1. 008 


2 19 


14. 470 


6,490 


0,220 


9.24 


998 


2.08 


13.509 


6,355 


0.312 


9.29 


1,002 


5fr.l4 


IJ. 57{{ 


0,190 


0,440 


9.35 


1,010 


2 04 


12 649 


6,030 


0,261 


9.26 


1.000 


1 88 


ll.:us) 


5,940 


9,346 


0.35 


1,000 


1 91 


Il.,ie2 


6.260 


0,328 


0.19 


1.015 


2 U9 


13. U79 


7,010 


0,700 


'9.65 


1,005 


2 16 


15. 13fi 


6,970 


0,340 


0.34 


1,000 


2 16 


15 020 


7,070 


0,308 


0.26 


1,005 


2 22 


15.67J5 


7,140 


0,547 


0.50 


1,005 


2.18 


15.J>45 


7,140 


0,486 


0.44 


1,005 


2 29 


16 -m 


7,395 


9,418 


0.37 


1,005 


2 28 


16. 841 


7,350 


0,504 


0.60 


090 


2 25 


16 578 


7,090 


0,445 


9.44 


1,000 


2.16 


15. JSl 


6,790 


0.410 


0.34 


1,008 


2.19 


\i,m 


0,990 


0, 386 


0.37 


1,002 


2 19 


15.318 


6,060 


0,165 


9.16 


1,000 


2 24 


15 674 


6,850 


0,300 


0.40 


1.000 


2.18 


14. m 


6,440 


0,420 


0.42 


1.000 


2.06 


13.260 


6,154 


0,377 


0.28 


1,010 


2 


12. 2W 


5,740 


0,300 


0.3i' 


1,010 


1.79 


10 2S4 


5,685 


0,483 


0.34 


1,015 


1.78 


10. 141 


5.450 


0,398 


0.26 


1,015 


1.85 


10.056 


5.785 


9,632 


0.54 


1.010 


1.79 


10.348 


5,966 


9.462 


0.37 


1,010 


1.92 


11,502 


6,165 


9,369 


9.28 


1,010 


2 


12, 323 


5,820 


0,399 


9.ni 


1,010 


1.96 


11.422 


5,590 


9, 424 


9.42 


1,000 


1.81 


10.118 


5,705 


9.565 


9.47 


1.010 


1.86 


10.58:» 


6,330 


0,172 


0.17 


1,000 


2.34 


14. 823 


6,900 


0,307 


0.31 


1.000 


2.17 


H. 951 


7,080 


0,288 


0.20 


1,000 


2.18 


15. 435 


6,685 


0,479 


0.30 


1,010 


2.12 


14.199 


6,250 


0,643 


O.-^S 


1,010 


1.91 


II.P'4 


5,840 


0.515 


0.44 


1,008 


1.91 


11. U4 


5,780 


.0,048 


0.55 


1,010 


1.81 


10.416 


5,000 


0. 510 


0.51 


1,000 


1.87 


10.581 


6, 82.% 


0,523 


9.45 


1,008 


1.98 


11.51S 


5,300 


9,497 


9.42 


1,008 


1.75 


9.431 


6.270 


9.585 


9.54 


1,005 


1.73 


9.130 


5,185 


9.577 


9.50 


1.008 


1.58 


8.212 


6,08b 


0,600 


9.55 


1.010 


1.72 


8,760 



APPENDIX X X REPORT OP MISSISSIPPI RIVER COMMISSION. 2853 



Results of discharge observations, made under .direction of Lieut. Col. ('. R. Suter — Cont'd. 
ARKANSAS RIVER, PINE BLUFF. ARK. -Continued. 
Ganges. 



Date. 



Apr. 



Hay 



2G. 
27. 
28. 
29. 
30. 



1870. 



2 - 
3., 
4.. 
5.. 
6.. 
7.. 



9.. 
10.. 
11.. 
1^. 
13.. 
14.. 
15.. 
16.. 
17.. 
18.. 
19.. 
2*).. 
21.. 
22.- 
21.. 
24.. 
25.. 
28.. 
27.. 
28.. 
29.. 
30.. 
31.. 
June 1 . . 

2.. 

3.. 

4.. 

5.. 

6.. 

7.. 

8.. 

9.. 
10.. 
•11.. 
12.. 
13.. 
14.. 
15.. 
16.. 
17.. 
18.. 
19.. 
2J.. 
».. 
22.- 
21.. 
24.. 
25.. 



27.. 
28. 
29 
30., 
Jnly 1 

2. 

3. 

4. 

5. 

6. 

7. 



S..\. 



Little 
Rwk. 



Feet. , 

2.2 1 
2.4 

2.5 I 

5.5 ' 
10 ' 
10.4 
10.3 
10.1 
9.4 
8.8 
9.7 
10.8 
1L7 
12 

11.6 
10.6 

9.3 I 

7:8 

6.7 ! 

6 

5.4 

4.9 

4.4 

4.1 

3.7 

3.5 

3.3 

3.1 

2.9 

2.7 

2.5 

2.3 

2 

L9 

1.7 

1.6 

1.6 

L6 

1.6 

1.6 

2.2 

4.4 

4.6 

4.1 

3.2 

2.6 

2 

1.8 

1.6 

l.A 

1.4 

1.2 

1.1 

1 

1 

0.7 

0.7 

0.7 

0.7 

0.7 

1 

1 

1 

L2 

L6 

2 

2.3 

2.2 

2.1 

2 

1.9 

2.4 

4.2 



a. 




Cross section. 




Mean ve- 


Pis. 














Area. 






locity 


j'liaigo 








Mean 
depth. 


Width. 


por 
second. 


per 
second. 


Local. 


Water. 


Below 
datum. 


Feet. 


Sq./t. 


Sq./t. 


Feet. 


Fi-et. 


Feet 


f'u. ft. 


7.56 
7.68 


5,255 


9,582 


9.56 


1.008 


1.7G 


0. 240 


7.K5 


5,305 


9.454 


9.36 


1,010 


1.77 


U. 524 


8.32 


5,855 


9.548 


9.45 


1,010 


2.01 


11.756 


11.63 


8,360 


9,284 


9.33 


095 


2.72 


22, 797 


15. 22 


13. 125 


9.518 


9.61 


990 


3.45 


45, 2(58 


15.72 


13,965 


9,834 


9.93 


990 


X4C 


48 358 


15.65 


13, 780 


9,746 


9.77 


998 


3.43 


47. 2l>5 


15.45 














14.49 


12.595 


10. 010 


9.36 


1.070 


3. 20 


40. 2U0 


14.46 


12, 770 


10.031 


9.29 


1,080 


3.11 


30, 750 


15. 49 


13, 815 


10. 003 


9.71 


1.030 


3.42 


47, 262 


16.54 














17.37 


16. 575 


10,287 


9.89 


1,040 


3.85 


63,754 


17.51 














17 








15.93 




14,085 


9,357 


8.96 


1,045 


3.o2 


40, 707 


14. 6J 














13 30 






12.29 


10. 130 


9,753 


9.56 


1,020 


2.5-1 


25. 7:;8 


11.60 














10.85 
10. 11 


8,860 


0,886 


9.60 


1,030 


2.25 


19, 1.50 


9.66 







1 


9.20 


7.105 


10, 104 


9.51 


1,062 


L99 


14,116 


8.90 














8.49 







t .:.. ! i ::: 


8.37 


6.500 


10.200 


9.62 


1,060 


1.81 


11,771 


8.17 
7.92 


6,375 


10,200 


9.71 


1,050 


1.77 


11.271 


7.65 


5.860 


10, 178 


9.70 


1,050 


1.75 


10.227 


7.39 


5,565 


10,062 


9.68 


1,040 


1.64 


9.103 


7.19 


5,295 


0.961 


9.58 


1.040 


1.62 


8,555 


6.96 


5,350 


10.285 


9.87 


1,040 


1.56 


8. 3.(8 


6.85 


4,985 


10, 110 


9.72 


1,040 


1.52 


7.595 


6.72 
6.63 


4,870 


0,951 


0.57 


1,040 


1.46 


7,133 


6.59 


4,940 


10, 196 


0.80 


1,040 


1.43 


7.059 


6.47 


4,630 


10, 022 


0.64 


1,040 


1.40 


6,467 


6.45 


4,680 


10, 101 


0.71 


1,040 


1.40 


6.550 


6.47 


4,445 


9,577 


0.21 


1,040 


1.47 


6,528 


6.96 


4.800 


9.900 


0.52 


1,040 


1.50 


7.222 


8.83 
0.44 


6.700 


9,107 


8.75 


1,040 


1.92 


12. 875 


8.88 


6,900 


9.950 


0.57 


1.040 


2.01 


13,886 


8.16 


6.150 


9.970 


0.59 


1,040 


1.86 


11,435 


7.56 


5,460 


9,702 


0.33 


1,040 


1.74 


6.488 


7.07 


5,100 


9.828 


0.45 


1,040 


1.60 


8. MO 


6.68 


4,714 


0,792 


0.42 


1.040 


1.48 


6.981 


6.38 


4.350 


0,733 


0.36 


1,040 


1.42 


0.191 


6.16 














6.04 


4,290 


9,785 


0.30 


1,040 


L29 


5. 522 


5.91 


4. 125 


9,715 


0.34 


1,040 


1.15 


4.746 


5.77 


3,970 


0.630 


0.27 


1,040 


1.13 


4,477 


5.64 


3,780 


0.550 


0.19 


1,040 


1.05 


3,974 


5.49 


3,590 


0,465 


9.10 


1,040 


1.11 


3,971 


5.38 


3,405 


0,555 


0.19 


1,040 


Lll 


3.882 


5.31 














5.30 


3,510 


0,637 


9.27 


1,040 


1.15 


4, 038 


5.30 


3.510 


0,574 


0.21 


1,040 


1.15 


4.035 


5.33 


3,560 


0,600 


0.24 


• 1,040 


1.07 


3,822 


5.45 


8,555 


0. 537 


0.17 


1.0*0 


1.16 


4,115 


5.56 


3, 695 


0.620 


0.25 


1,040 


1.22 


4,500 


5.56 


3,670 


9,580 


0.21 


1. 040 


1.21 


4,432 


5.68 














6.02 


4,010 


9.547 


0.18 


1,040 


1.20 


4,819 


6.52 


4,290 


9,380 


9.02 


1,010 


1.48 


8, 36:1 


6.84 


4,835 


0,865 


0.49 


1,040 


L56 


7. 501 


6.85 


5,010 


10,081 


9.70 


1,040 


1.51 


7,551 


6.74 


4,740 


0,862 


9.49 


1, 040 


1.55 


7,347 


6.68 


4,900 


10, 091 


9.70 


1,040 


L53 


7,513 


6.56 














6.83 






1 


8.40 




1 



















If OTK.~Littl6 Bock gauge one day earlier. 
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lietiults of dUchartjc ohsci'valionn^ viade undei' direction of Maj. W. H. H. Benyaard^ 

in 1870. 



[Velcxrities taken witli <loubIe floats.] 
RKD lilVER. ALEXANDRIA, LA. 



Date. 



FcD. 24 . 
25. 

2.S . 
Mar. 1 . 
:i . 
4 . 
5 
6 . 



8. 
10. 
11 . 
12. 
14. 
15. 
18. 
19 
20. 
21 . 
22. 
24 . 
25 
28. 
27. 
2». 
29. 
31 . 
Apr. 2 . 

3 . 

4 . 
5. 
7. 
8. 
0. 

10. 
11. 
12. 
14 . 
15. 
10. 
18. 
19. 
23. 
20. 
28. 
29. 
30, 
May 1 . 

2 . 

3 . 
5. 
G . 
7. 
8. 
9. 

10. 
12. 
13. 

14 . 

15 . 
10 
17 . 
19 

20 . 

21 . 
22. 
23. 
24 
20. 
27. 
28. 
2». 

30 . 

31 . 



Local 1 Water 



jaug«:. 


1 


Fett. 


Sq.ft. 


3.5.1 


13,364 


35.4 


13, 573 


35.3 


13,499 


35 


13,294 


34.6 


13, 014 


84.3 


12,806 


33.9 


12,529 


33.3 


12,114 


33 


11, 917 


32.5 


11, 574 


31.6 


10,959 


31.2 


10,686 


30.8 


10, 413 


29.8 


9,738 


29.8 


9,401 


28.7 


8,948 


28.5 


8,815 


28.5 


a 815 


28.3 


8,681 


27.9 


a 414. 


26.6 


7,445 


20 


7,060 


25.5 


6.737 


25 


6,412 


24.5 


6.088 


24.1 


5,829 


23.3 


5,314 


22.8 


4,857 


22.4 


4,804 


22.2 


4,478 


21.9 


4,288 


21.5 


4,038 


21.2 


3,851 


21 


3,721 


20.7 


3,540 


20.5 


3,416 


20.2 


3,230 


20.4 


3.458 


20.3 


3.390 


21.8 


4,328 


23.9 


5,662 


24.6 


5,932 


24.0 


5,932 


30.8 


9,563 


85 


12,461 


34.7 


12,255 


33.7 


11,561 


32.9 


ll,2J2 


31.9 


10,672 


30.9 


9,887 


29.4 


8,768 


29.4 


a 768 


30.6 


9,681 


31.4 


10,229 


31.8 


10,503 


82.3 


10,848 


33.5 


12,140 


83.8 


12,346 


34.3 


12.693 


34.8 


13,046 


35.3 


13.399 


35.8 


13, 751 


37 


14,632 


37.3 


14,844 


b7.7 


15,128 


38.1 


15,409 


3a 3 


15, 553 


3a 6 


15,768 


3a 6 


15,864 


3a 4 


15,723 


3a 2 


15,580 


37.9 


15,367 


37.4 


15.013 


86.9 


14, 659 



i Mean ve- 

lUnnty per 

Hecoud. 



Feet. 
2. 778 
2.779 
2.705 
2.730 
2.733 
2.674 
2.664 
2.665 
2.655 
2.561 
2.527 
2.503 
2.530 
2.562 
2.435 
2.625 
2.500 
2.S20 
2.009 
2.623 
2.548 
2.407 
2.539 
2.496 
2.444 
2. 520 
2.366 
2.564 
2.583 
2.485 
2.444 
3.403 
2.442 
2.358 
2.565 
2.465 
2.397 
2.412 
2.404 
2.506 
2.720 
2.684 
2.608 
3.448 
3.255 
a 020 
2.880 
2.824 
2.678 
2.603 
2.606 
2.762 
2.866 
2.832 
2.809 
2.850 
2.946 
2.974 
3.051 
a 095 
a 070 

a 081 
a 155 
a 192 

a 262 
a 285 

a 184 
a 135 
a 168 
a 114 
a 105 

a 033 
2.991 
2.982 



Discbarj^e 

per Hec- 

oud. 



Ou. ft. 
37, 119 

37. 715 
36, 518 
36.296 
35,560 
34,246 
33. 375 
32,281 
31.640 
29.637 
27,690 

26, 750 
26,344 
24,955 
22,893 
23. 480 
22,040 
22,211 
22,651 
22, 074 
18, 971 
17. 629 
17. 107 
16,003 
14, 878 
14,687 
12. 573 
12,455 
11,890 
11,126 
10. 478 
10,060 

9. 402 

8,773 

9.149 

8.422 

7.743 

a 340 

a 164 

10.845 

15. 408 

15, 919 

15, 476 

32, 973 

40,560 

37,011 

83,400 

31 805 

28. 308 

25,731 , 

22.845 I 

24.218 1 

27, 749 i 
2a 967 
21), 503 1 

30,917 ; 

35,767 , 
36,721 1 
38.733 ' 

40.384 I 
41, 133 ; 
42, 363 
46.161 

47. 385 : 
49,348 
50,20:i ' 
49,526 I 
49,437 
50,263 
48,957 
4a 378 ' 
46,606 I 
44,900 

43.716 ' 



Direction 

and force of 

wind. 



Upl. 
Up 2. 
Calm. 
Up L 
Cabn. 
< aim. 
Calm. 
I'pl. 
Up 1. 
Up 1. 
Calm. 
Calm. 
Across 1. 
Calm. 
Up 1. 
Acrosa 1. 
Calm. 
Up 2. 
Calm. 
Calm. 
Calm. 
Up 1. 
Cabn. 
Calm. 
Up 1. 
Down 2. 
Up a 
Across 2. 
Down 2. 
«;»lni. 
Cabn. 
Down 2. 
Calm. 
Up a 
Down 4. 
Down 2. 
Up 1. 
Across 2. 
Calm. 
Calm. 
Downs. 
Up 1. 
Up a 
Downl. 

Calm. ^ 
Up 1. 
Down 1 
Up 2. 
Up 2. 
Calm. 
Down 2. 
Across 1. 
Calm. 
Up 1. 
Calmw 
Up I. 
Up 1. 
Down 2. 
Down 2. 
Down 2. 
Calm. 
Up 1. 
Up 2. 
Down 2. 
Up 2. 
Up 2. 
Up 1. 
Up L 
Up L 
Up L 
Up 2. 
Up L 
Up 2. 
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Seaults r/ dh.rttarrv ohner ration a ^ made vndcr dircciioH of Maj. Jl\ IF, H. lieni/aurd, 

in 1870 — Continueil. 

[ Velocilics taken with double lluata.] 

RED RIVER, ALEXAXDIUA. LA— Continnwl. 



Jnno 



July 



Date. 



1870. 



I Local ! "^VattT 
gauge I area. 



Feet. 
34.4 
33.7 
32.9 
32.2 
30.2 
29.6 
28.7 
27.8 
28.9 
2G.4 
25. S 
24.7 
24.1 
23.7 
23.2 
22.7 
2L9 
21.6 
2L2 
20.9 
20. C 
20.3 
19.8 I 
19.5 ■ 



12, 
11. 
M. 

9. 

P, 

8. 

8, 



ft- 
762 
277 
724 
243 
705 



090 
453 \ 
145 
358 ' 
033 , 
646 
388 , 
979 
660 
153 
964 I 
714 
527 , 
341 
156 I 
107 I 
923 



I Mean ve- 
locity per 
' Bccund 



Feet. 
2.828 
2.802 
2.769 
2.747 
2.706 
2.712 
2.711 
2.696 
2.650 
2.706 
2.737 
2.707 
2. 599 
2.603 
2.582 
2.560 
2.630 
2.662 
2.651 
2.602 
2.567 
2.631 
2.553 
2.581 



Disclmrgc 

l)er Roc- 

oud. 



iJirection 

nud ftirco of 

wind. 



(.\i. ft. 
36, W^8 
34,394 
32.466 
30,886 
26, 265 
25, 218 
23, 557 
21,807 
19, 750 
19, 334 
17. 405 
16. 3.32 
14, 673 
14, 027 
12,858 
11,910 
10,921 
10,55i 
9,845 
9.176 
8.575 
8, 305 
7,869 
7.544 



Up 1. 

Calm. 

Up 2. 

1 p2. 

Upl. 

Calm. 

Upl. 

Calm. 
1 Up 2. 
I Up 1. 

Down 2. 

Calm. 

X'P L 

Upl. 
1 Up 2. 

Up 3. 
: Up 2. 
I Calm. 
, Calm. 
I Upl. 

Upl. 

Calm. 

Variable 1. 

Up 1. 



XoTE 1 .—Zero of this gauge is 20 feet lower than zero of standard U. S. Engineer gauge at Alexandria. 
WHITE RIVER, CLARENDON, ARK. 



Feb. 



Mar. 



Mnv 



Apr. 



G. 

7. 

8 . 
II . 
13. 
15. 
18. 
19. 
20. 
27. 

3 

4 

5. 
)2. 
13. 
ID. 
21. 
24. 
25. 
27. 
2D. 
31 . 

•> 

I. 

8. 
12 

js". 

18. 
». 
28 . 
20. 
30 . 
1 . 



Date. 



second. 



1879. 



'Water 



I Mean to- 



Discharge 

IK'r sec- 

oud. 



><•«. 


Sq.ft. 


Feet. 


Cu.ft. 




22 


13,671 


2.489 


34,025 


Down 2. 


22.3 


13,832 


2.466 


34.113 


Downl. 


22.6 


13,965 


2.665 


37, 208 


Down 1. 


22.8 


14,072 


2.700 


37,996 


Down 1. 


23.3 


14,339 


2.748 


39,405 


Calm. 


23.3 


14,339 


2.738 


39.263 


Upl. 


23.2 


14,285 


2.618 


37.394 


Down 1. 


22.7 


14.045 


2.558 


35,925 


Down 1. 


22.4 


13,885 


2.409 


33,447 


Upi. 


22.1 


13.696 


2.363 


32,372 


Dowu 2. 


18.0 


11,684 


1.859 


21,726 


Across 1. 


16. 


10, 627 


1.764 


18.741 


Down 1. 


16.1 


10,364 


1.689 


17, 503 


Up 2. 


15.6 


10, 101 


1.690 


17, 075 


Upl. 


12.9 


8.461 


L656 


14,009 


Dowir2. 


12.8 


8,409 


1.657 


13,934 


Calm. 


13.8 


8.931 


1.816 


16, 215 


Down 2. 


14.3 


9,219 


1.866 


17, 201 ' Down 2. 


15.8 


9,940 


L910 


18,982 ! Calm. 


35.9 


9.992 


L868 


18,G64 1 Calm. 


16 


10,019 


1.859 


18,629 1 Calm. 


15.5 


9.755 


L781 


17,377 Calm. 


14.7 


9,361 


1.588 


14, 865 1 Across 2. 


14.4 


9,177 


1.671 


15. 332 Down 2. 


14.6 


9,308 


LA55 


15,403 t Downl. 


15.4 


10,164 


L585 


16, 105 


Up 2. 


16.8 


10,900 


1.875 


20,439 


Calm. 


16.9 


10,978 


1. 822 


20, 002 


Down 1. 


16.8 


10.899 


1.854 


20, 203 


Down 2. 


16.2 


10,583 


L719 


18,196 


Down 3. 


15.4 


9.997 


1.615 


16, 148 


Calm. 


16 


10. 339 


1.778 


18,385 


Down 2. 


16.1 


10, 392 


1.77Q 


18,398 


Calm. 


16.1 


10.392 


L765 


18. 340 


Calm. 


16.3 


10,497 


1.921 


20,163 


Down 3. 


16.8 


10,734 


1.927 


20,683 


Calm. 


18.3 


11,525 


2.087 


24,051 


Variable. 



'This gauge is at the same elevation as gauge of the Mississippi River Commission. 
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BenuUs of (HscJuir(je ohtfervaiiomtj made uHdw direction of Maj. //'. H. //. HeHifaurd, 

in 1^79— Continued. 

WHITE RIVKK, CLAKEXDOX, ARK.— Coiitiuued. 

I ; 

Water 



l)Ht4^. 



[Gauge." 



urea. 



Moan vo- ; Disrhargr Din*ct:on 
loci ty jut; jwr ser- and fore v of 
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421 
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358 
259 
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2.001 
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1.879 
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1.782 
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1.635 
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26. 055 
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19. 035 
17.881 
14.920 
13, 823 
1.}. 657 
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11.596 
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8,082 
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8, 60Q ' 
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8,036 I 
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6, 879 I 
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Calm. 

Calm. 

Up 2. 
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Calm. 

1><>WU 1. 
IX>WD 2. 
Calm. 
Calm. 
Down 1. 
Down 1. 
Up 1. 
Up 1. 
Calm. 
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Down 1. 
Up 2. 
Calm. 
Upl. 
Upl. 
Calm. 
Calm. 
Dowii 1. 
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Down 2. 
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* TluH gauge i.s at the same elevation as gaoge of the Missisaippi Kivf r Commission. 
(Extracts from report of Mr. N. W. Eayrs, assistant to M»«j. C. It. Suter, dated July, 1879.] 

COLUMBUS, KY. 



The observations were confined to floats run at mid-depth only. The floats used 
for subsurface floats were tin cylinders 8 inches high, 8 inches in diameter, with an 
air space triangular in section, the base being at the top of the float and the vertex 
at the center of the length of the float. The float was ballasted with a baud of 
lead nt the bottom. The surface float was a tin ellipsoid. The two floats were con- 
nected by a fine wire, about 0.017 inch in diameter. ^ * » 

The starting range, so called, was divided into spaces of 100 feet each, across the 
river, and angles at the lower station of the discharge sections, corresponding to 
each of these 100 feet intervals, were turned ofi' in succession as the successive floats 
were placed in the water. •* *" * An observation, therefore, was considered sat- 
isfactory if the position of the lower float fell between these limits (four-tenths aud 
six- tenths depths) in crossing the discharge section. The discharge section was 
sounded at least once a week and often twice a week. * * * 

Datum line taken at 30 feet on the local gauge as tabulated. 

PINE BLUFF, ARK. 

The datum line was taken at 12 feet on the local gauge as tabulat-ed. 
[Extra<:t» from report of Mr. H. B. Herr, assistant to MfiO . W. H. H. Benyannl, dated October;20, 1879.] 

ALEXANDKIA, LA. 

[The methods employed at Alexandria and Clarendon are stated to be similar to 
those of Hampton Landing. The latter have been described m Report of Chief of 
Engineers, 1887, p. 2701.] 

This station was on a straight reach of the river, about 1 mile below Alexandria. 
Banks were both high and permanent, and the conditions generally were very favor- 
able. • * • 
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Zero of water gauge at station was 20 feet below zero of United States engineer 
grange at Alexandria, 55.853 feet below the United States bench mark at Alexandria 
( tho top of the most easterly star on top of the iron sill at west door on front of the 
Kxehange Hotel building). - ♦ * 

CIJIRKNDON, ARK. 

About 1 mile below Clarendon a high bank was found on the east side, and the 
distance (nearly 4 miles) across bottom lands to high bluff's on opposite side was, 
according to pilots and others, less than at any point below. Other features being 
favorable also, this site was adopted for location of discharge sectiou. » * ^ 

The water gauge at station had its zero 1^.68 feet below top of south end of stone 
sill* at east door of court-house at Clarendon. * » * 

To determine discharge during stages higher than about 18 feet on the gaujje it 
Avatj necessary to take into consideration the overflow on bottom land west of the 
ordinary' channel. That this might bo accomplished a line was cut through timber 
and cane to blnifs beyond. A plan and profile of a line through this cut is shown 
ou plate herewith. Although much timber and other vegetation caused a very low 
velocity in water passiug over bottom land, the distance on section was so" great in 
couiparison with that across ordinary channel that for higher stages it could not be^ 
neglected. t . 

Floats used were somewhat smaller than those described. The third form was 
adopted after the others had been used up. 

•This is B. M. No. 1 (Benyaurd, 1879). 

tThe table does not include discharge of Rockrow Bayou, which wiis only 381 
cubic feet per second at its maximum. May 9. 
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Appendix 2. 

ikpoht of capt. s. w. koessler, corps of exgineeus, upon operatioxs in the 

first ani> second districts. 

United States Engineer Office, 

Memphis, Tenu., J nut i, 1SD4. 
General. : I bavo the boiior to submit the following report of operatioiis iu the 
First and Secoucl Districts for the period May 31, 1893, to May 31, 1894 : 

FIRST district (CAIRO TO FOOT OF ISlJk.ND NO. 40, 220 MILES). 

ColumbuSf Ky.f 31 miles below Cairo. — The work of improvement at this point con- 
sists of live spur dikes of brush and stone, built in 1889 and 1890, to protect about 
2,200 feet of bank in front of the town, which was threatening to cave. The purpose 
for which they were constructed has been accomplished. A small amount of caving 
has been noticed in the unprotected intervals between Dikes 3 and 4, and 4 and 5, 
above low water, slightly undermining the edges of the foundation mattresses, but 
appears not to have developed sufficiently, as yet, to seriously threaten the stability 
of the Bpurs. No further work is at present deemed necessary. 

JJicktnan, Ky., 36 miles helow Cairo. — The work of improvement consists of a con- 
tinuous mattress of brush and stone 1,000 feet long, placed in 1890 to stop the caving 
of the bank in front of the town. The protection above low water was strengthened 
in 1892 by placing upon it a layer of riprap stone 10 inches thick, and was extended 
downstream by a new^ mattress to cover and protect a pocket which had been 
scoured out by the flood of that year. The purpose for which the revetment was 
Goustructed has been accomplished, and no additional work is thought to be neces- 
sary at the present time to accomplish the object of the Congressional appropriations 
under which the improvement was undertaken. The reA^etmen t appeal's to bo unin- 
jured and practically in the same condition as at the time of the last annual report. 
yew Madrid, 3/o., 72 miles helow Cairo, — The river and harbor act of July 13, 1892, 
contained a special appropriation of $25,000 for the improvement of this point, and 
by resolution, of the Commission, as approved by the Secretary of War, this sum 
was to be expended in revetting the bank at the upstream portion of the town, 
beginning at Dry Slough and extending downstream as far as the funds would per- 
mit. 

The execution of this work was made the first txtsk in channel operations for 1893. 
The stone required was stored on the bank during the previous high water and the 
preliminary operations for the construction of the mattress were commenced July 
21, and continued till the completion of the revetment on the last day of the follow- 
ing month. 

As completed, this revetment consists, iirst, of a subaqueous mattre>s of brush and 
stone of the fascine type, 900 feet long and 250 feet wide; second, of auxiliary mat- 
tresses to connect the main mattress with the edge of the shore paving at the water 
line, andy third, of a shore paving consisting of a layer of quarry spalls 4 inches 
in thickness, on top of which was placed a layer of riprap stone, extending from the 
water lino up the graded bank to the level of the 27-foot stage. Preparatory to laying 
the shore paving, 360 linear feet of the upper bank at the upstream end of the mat- 
tress was graded to aslope of 1 on 3. Below this no grading was necessary, as the 
natural bank presented a uniform slope of about this inclination, on which no dress- 
ing was required. 

The revetment as constructed hero presents no new features not a-lready familiar 
to the Commission, except the subaqueous mattress, which was the first experiment 
on a lar^ scale of the construction of a mattress of brush fascines, which the Com- 
mission had authorized mo to use experimentally during the season of 1893 in lieu of 
the old woven type of mattress, Avhich had been used up to that time. As a full 
description of this now form of mattress will be given in another portion of this 
report, no further allusion to it is necessary in this connection than to say that, owing 
to our wantof experience in this form of construction, the cost per linear foot of mat- 
tress and of bank protected was necessarily higher than the cost of similar work 
done iu Plum Point Keach later in the season, after the details of the new type of 
mattress had been fully developed. 
The cost of the work was as follows : Per linear foot. 

River mattress $15. 62 

Connecting nmttress 2. 32 

Bank paving 7. .58 

Superintendence, care of plant, etc 2. 26 

Total 27.78 
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Soundings were taken over the mnttress in September, 1893, and again alon«; th*- 
sanie range in May, 1894. A comparison of the latter with the former show th-u 
there lias been no scour at the river edge of the mattress in tlic interval, anda.) 
appreciable settling at points ncHrer the shore; also that there has beeu but littl» 
caving for several hundred feet above and below the ends of the mattress. 

An extension of this work downstream far enough to protect the whole town of 
New Madrid against further encroachments by the river is contemplated when fund* 
therefor are appropriated by Congress. 

For further details see report of Mr. William Gerig, the assistant in local char;.'.?. 

Plum roint Reach, 147-18G miles below Cairo, — Under this title works of iraprox^. 
nient have been executed at various localities between Daniels Point and Crai^ 
head Point, Arkansas, a distance by river of about 20 miles. They are fuUr 
described in previous reports. 

During the current tiscal year the improvement of the roach has been continuwi 
by tue extension of the Ashport Bend revetment, by the coustruction of now revet- 
ment at BuUerton Towhead, by the repair of a breach in the revetment of Fletchers 
Bend, and the construction of a solid brush and stone dam in (jold Dust Chut-e. 

The delivery of stone was commenced m April, 1893. A formal contract ^va^ 
entered into with Mr. Fred Hartweg, of Cincinnati, Ohio, for a supply of[ 25.(^1 
cubic yards of riprap stone, delivered on barges at Plumb Point Reach, and under 
this contract t a total of 29,174 cubic yards of riprap and 5,979 cubic yards of spall* 
were ret'eived during tha season. The prices paid were, for limestone riprap, -fl.fij 
for small size and $1.59 for large size; for sandstone, large size, $1.54, small size. 
, $1.64, and for spalls, $1.20 per cubic yard for sand-stone and $1.30 for limcst^jiif. 
An additioiiiil supply of 21,994 cubic yards riprap and 1,94U cubic yards of siiall^ 
was obtained from Apple Creek quarries under an open-market purchase and tovrcil 
by Government steamers and barges. This stone cost 62^ cents per cubic yanl 
loaded on barges at the quarry, and the towage, including only pay and subsi-steuee 
of crews and fuel bills, was 30.88 cents per cubic yard. The t<)tal quantity rt.'ceived 
was 59,188 cubic yards, "which, together with 17,169 cubic yards left over from last 
year, was distributed as follows: 

Ashport revetment 37, 71>G 

BuUerton revetment 17, 8<^ 

Fletcher's revetiuent 2, 3!^ 

Gold Dust Dam 18,693 

Leaving a balance of only 304 cubic yards unused at the end of the season. 

The brush and poles were obtained by open-market purchase from Messrs. Hunter 
& Frey, of Memphis, Tenn. For brush obtained above Memphis $1.05 i)er cord wsw 
paid. For brush obtained below Memphis the price was 3 cents less per conl. 
Poles were $1.50 per cord. 

Other materials, as wire strand, wire, etc., were purchased in open market, com- 
petition being invited when practicable. 

The towing service was performed at first by the steamers Osceola and Vidalia. 
Later lu the season, when the brush supply above Plum Point was nearly exhaubted 
and the upstream towage had become very heavy, the steamer Osceola was returued 
to the third district and the Minnetonka put into commission. 

The forces at Plum Point were divided into three separate parties with separate 
offices and organizations, each under the immediate charge of an employe of the grade 
of assistant engineer and all under the general control of the chief assistant, Mr 
William M. Rees. 

lierelment Ashport Bend. — The revetment was commenced in 1891 at the upper limit 
of caving and 3, 250 linear feet was built that year. In 1892 the revetment was extended 
downstream 8,500 feet, leaving 4,000 feet of bank at the lower end of the ben«l still 
to be protected. Soundings were taken over tbe revetment along ranges 100 IVet 
apart during the low water of 1892 and a number of the same sections were again 
sounded at low water in August of 1893. The soundings were plotted in such a way 
as to show by inspection the settling which had taken place in the subaqueous mat- 
tresses during the interval and were discussed by me at length in a special report, 
dated September 27, 1893. Only a brief reference will be made to them here. 

Beginning at the upper end, the mattresses for a distance of 3,200 feet were 200 feet 
wide, and tiie sections indicated no appreciable change in their position. For tiie 
next 1,100 feet the mattresses were also 200 feet wide, and though some settling was 
noted it was not of sufficient extent to throw an.y doubt on the stability of the mat. 
For the next 1,300 feet the mat was 240 feet wide. The bank here, known as Mud 
Point, was composed of soft and "quick" material. Settling was anticipated, but 
the sections do not difler from eac^h other enough to indicate any appreciable chan^ 
in the slope oi position of the mattress. For a distance of 700 feet farther down- 
stream the mattress was 200 feet wide and was undermined by scour at the edge 
along its whole length. The settling was greatest along the lower 400 feet and 
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9xteu<le<l across the whole width of mat. A break occurred here in the shore pav- 
ing. For the next 1,400 feet the mattreos was 240 feet wide. It was undermined by 
Rcour at its edge alon ^ its whole length, the average scour being 20 feet in depth. 
The averago undermining inshore was 86 feet in width. The next mat, 900 feet long, 
was 200 feet wide. The average scour at its river edge was 40 feet deep and themat 
was iindemiiued for an average width of 152 feet. I* or a distance of 500 feet the set- 
tling extended over the whole width of mattress and opposite to it a break occurred 
in the shore paving. For a distance of 200 feet below this break the mat, in settling, 
slid out from the paving, leaving a strip of earth about 5 feet wide exposed to the 
action of the current. For a distance of 1,740 feet below this the mattress was 240 feet 
wide. The scour at the upstream end was 27 feet deep. From this point downstream 
the scour increased to a depth of 50 feet at the lower end, where the depth of water 
was increased from 50 to 100 feet below low water. For a length of 400 fc^et at its 
downstream end the mattress settled over its whole width, the average displacement 
vertically being 37 feet. The next and last mattress wjis 1,100 foet long and 200 feet 
wide. The mattress had settled oven its whole width and length, and the shore 
paving was completely destroyed. The average settling of the mattress was 32 feet, 
and the greatest at the channel edge was 50 feet. For the reasons given at length in 
my report of September 27, 1893, it was not deemed safe to repair the lower 1,400 feet 
of the 1892-^93 revetment by anything less than a complete new bank protection, 
including river mattress 300 feet wide. 

The plan for the season's work besides the minor repairs to the shore paving where 
local injuries Lad occurred, was therefore to renew the lower 1,400 feet of the pre- 
vious year's work by new and wider mattress and to extend the revetment down- 
stream by like matresses, as far as the funds would go. Under this plan the sea- 
son's work included the minor repairs above noted and the construction of 5,580 feet 
of complete bank protection, beginning 1,600 feet above the foot of the previous 
year's work at station 99 + 40 and extending to a point 1,350 feet above the head of 
the Gold Dust dikes at Gold Dust Landing. 
The work was commenced September 6, 1893, and completed January 22, 1894. 
The season's work included the construction of 6 matresses, 658, 825, 913, 1,095, 
1,119, 1,125 feet long, respectively. All were of the fascine type and 300 foet wide. 
Their cost was $6,282 per square, or $18,846 per linear foot. Auxiliary mats were used 
to connect the edge of the river mats with the edge of the shore paving at the-water 
line. Of these 3,173 linear feet, aggregating 1,755.25 squares, were constructed and 
all of the fascine type except 940 feet, which were of the old woven type of mattress. 
The cost of the fascine connecting mats was $11.85 and of the woven type $8.17 per 
square. The bank was graded after the mats were sunk to a slope of 1 on 3. No 
special difficulties were encountered in this work. The grading included the sloping 
of 5,690 linear feet of bank and the movement of 154,795 cubic yards of dirt at a cost 
of 3.8 cents per cubic yard. The shore paving along the upper two mats was car- 
ried from the water line to the level of 20 feet stage of river. Along the next three 
mats it was carried up to 17 feet, and along the last mat to 15 feet stage. The pav- 
ing consisted of a layer of spalls 4 inches in thickness and upon this a layer of riprap 
8 inches in thickness at the water line and 4 inches in thickness at the top. The 
total linear feet of bank paved was 5,580 feet, and included 34,330 square yards of 
paving, costing 91 cents per square yard, or $5.59 per linear foot. The repairs to the 
breaks in the shore paving in the 18&2-'93 work included 539.5 squares of connecting 
mats, 540 linear feet of bank graded, 1,282 linear feet, or 7,265 square yards of pav- 
ing. The total cost of the season's work was $181,319.40. 

Of the four spur pile dikes constructed in the pockets at Mud Point during the 
season of 1892-'93, to break the force of the eddies in that vicinity, two Avere left 
incomplete, and these were completed between March 11 and 25, 1893. Although 
the dikes do not extend as far outstream as was originally intended, they have served 
the purpose of their construction and no addition to their length is required. 

As before stated, the bank-at Mud Point, from the manner in which it used to cave, 
was evidently of a very treacherous formation, and it was thought to b*^ one of those 
hanks which it would" be very difficult, if not impossible, to keep from caving by 
any form of revetment we might place upon it. Anticipating that a breach in the 
mattress might occur at this point, and in order to throw as much light as possible 
on the reason for the breach in the event of its occurrence, four borings were made 
in the vicinity to ascertain the composition of the bank. One of the borings was 
stopped nt 110 feet depth below the top of the bank. The other three were, respec- 
tively, 164, 166, and 168 feet in depth. The results have been plotted graphically 
in the usual way. 

The freshets of the past season have caused one break in the shore paving of this 
revetment. ITie break begins at the upper end of last season's work at station 99 + 
40, SDd extends upstream about 450 feet to section 95. To ascertain the exact situ- 
ation here, and also to note how much the mats over the whole bend have settled 
since the last surveys, soundings were made over the whole revetment in April, 1894. 
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The sonndings in the vicinity of tho break iudicato not only a destruction of tb« 
shore paving, but a considerable settlement of the adjacent river mat over its Trbok 
width. At section 99 + 40, where the break begins, the river mat shows no seitliag 
except for a Avidth of abont 25 feet at tho shore edge. One hundred and. forty f«tt 
above this, at section 98, which lies over the old mattress, tho mattress has settled 
over its whole width, the settling being greatest near its shore edge and least at ibe 
river edge. At section 97 the settling extends also over tho whole width of mattrea. 
being about dO feet at the shore edge, 25 feet at tho channel edge, and 10 feet at th>' 
middle point. At section 96 there has been an average settling of about 10 feet over 
the outer third of the mattress, and of about 20 feet near tho shore, and none between. 
Oh section 95 the outer half of the mattress has been undermined for half its widib 
at the channel edge, but no settling is noted over the shore half. Tho bank is lorattri 
at what was once tho mouth or source of an old but small chute, leadings to a lake a 
half a mile or more back of the bank at this point. If, as is not improbable, tli" 
chute through its subsurface strata serves as a drain to the lake when the level of 
the river is below the level of the lake, the cause of the break becomes evident. Ttic 
water of the lake returning to the river through a subsurface stratum of x>oroBi 
materia], has transported through the mattress the material upon whicli it rests 
gra<lually allowing it to settle and eventually to separate so far from its shore paring 
a« to allow the current to undermine the shore paving along the uncovered space 
between it and the edge of the mattress. 

Tho remainder of the work is without rupture or dangerous settling in any point. 
The soundings of April, 1894, over the new fascine mattresses indicate a settling at 
three points that appear to reflect upon tho ability of these mats to prevent the 
transport of material through them by the return dow at falling river from a 
saturated bank. At station 114 a settling of 5 to 8 feet has occurred over th« 
whole width of the mattress. At station 128 a like settling, but of greater extent. 
is noted,* being 10 feet at tho shore edge, 5 feet feet at the middle, and 13 feet at the 
river edge of tho mattress. At stations 131 and 132 there appears to have l>een 
settling over the shore half of the mattress and 100 feet farther downstream, at 
section 133, the middle of the mat has seetled for a width of 50 feet. With these 
exceptions the settling indicated by the later soundings do not, as yet at l^ast, shun 
any marked weakness or want of stability in the revetment. 

For further details seo report of Assistant Engineer Aug. J. Nolty. 

RcvHmeniy Bullerton Tow- Head, — The original revetment of the channel face of this 
tow-head was built in 1882-'84, and was 10,000 feet long. For some years after it« 
construction it was protected by an outlying sand bar from any considerable attack 
of tlie current. In 1892 this bar was washed away, and the attack of the flood of 
1893 upon the revetment breached it in a number of points. The mattresses here 
were among the first constructed by tho l^ississippi River Commission and hatl a 
width of only 100 feet. Later experience having shown this width to be much too 
small, the Commission decided to renew the entire revetment of the tow-head with 
mattresses of proper width, and ^100,000 was allotted to begin this work, to be 
expended in the working season of 1893-'94. 

The plan was to begin the revetment about 400 feet above the head of the tow-head 
where tho mattresses of 1890 end and to extend it downstream as far as the funds 
would go. Work was commenced September 21 and completed January 15, 1894. 
Four mattresses were here constructed during the season, all 250 feet wide. Tho first 
three were respectively 1,243, 1,044, and 1,2S3 feet in length, and were constructed 
with the fascines normal to the bank. The last mat was 588 feet long and was con- 
structed with the fascines parallel to the bank. A full description of them will be 
given hereafter. Their average cost was $5.96 per square. Of connecting mats only 
211 squares were constructed. These were in two small pockets near tho head of the 
tow-head, and were made like the old-style woven mattress. The original plan was 
not to grade the bank where tho slope was not greater than 1 on 2 or where the shore 
revetment of the old work appeared to bo uninjured, but it was afterwards decided 
to grade the whole of it to a slope of 1 on 3, the old stone paving being recovered and 
used again in the new paving. The paving extended from the edge of the mattress 
to a level about 6 feet below the top of the bank. It consisted of a layer of 
spalls 3 to 4 inches thick, and on top of this a layer of riprap stone. The thickuesb 
of the paving was 8 inches at the top and 10 to 12 inches at the bottom. The averagw 
net cost per square of paving was $8.50. To protect the head of the tow-head a mat 
90 ieet wide, extending 180 feet along the tow-head, was built in the chute j ust behind 
an old crib dam, and 65 feet of the dam itself was raised above the middle lYortion 
for the puqiose of maintaining the thalweg in the chute at a safe distance from the 
bank. Tho bank along the above mattress was graded and paved. The total ex- 
penditure on account of this work was $88,307.18, and the cost x»er linear foot of bink 
protiction was $21.98. For further details see report of Assistant Engineer E. L. 
Cooley. 
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The old revetment along the lower end of Osceola Bar and along the whole channel 
aee of Bnllerton, about 14,500 feet long^ was sounded along sections 100 feet apart 
Q September, 1893. Similar sections were taken over the new mattress in December, 
i893, and the sections of September, 1893, were repeated over the whole length of the 
."cvetment in April of 1894. The soundings of April, 1894, compared with those of 
September and December, 1893, show but littlo settling in the mattress along Osceola 
Bar and alon^ the mattress placed last year, but indicate a considerable displace- 
ment and further destruction of the old matresses at the lower end of Hullerton Bar. 
Damin Gold Duti Chuit, — The cloeure of the chute behind Klmot Island was included 
ill the earliest projects of the Commisiiion for the improvement of Plum Point Reach. 
The first effort to close it was the construction of the Gold Dust dikes at tho head of 
the chate, beginning in 1882. These dikes caused heavy deposits, but did not com- 
pletely close it. To aid in increasing the deposits still further two cross-pile dikes 
were eonstmcted in 1889-'90 across the chutes of Elmot and Island 30, which are tho 
two channels through which Gold Dust Chute returns its flow to tho river. These 
dikes were raised to extreme high- water level. Botli were broken through in 1890 
by aceumnlated drift, and were repaired the same year. They were again breached 
in 1891, and about one-half of each dike was lost. No repairs have been made since, 
but even in their broken condition the dikes have materially checked the current 
and caused new deposits in the bed of the chute above and below them. 

In 1892 the Commission approved a project for tho construction of a solid dam 
of brush and stone, 16 feet high above low water, across Gold Dust Chute at its nar- 
row<>st point. The location is shown on Sheet 1, and its construction was to be as 
follows: A sill or foundation mattress of brush and stone 50 feet wide and 2^ feet 
thick was to be laid on the bed of tho chute from bank to bank. If constructed 
aHoat, tho mattresses for the sill were to be made and sunk in lengths of 100 feet. 
In construction, each mattress was to consist of two layers of brush at right angles, 
with a top and bottom grillage of longitudinal and transverse poles 8 feet apart 
between rows, the whole compacted and bound together by wire lashings connecting 
the top and bottom grillages. If constructed in place, tho sill was to bo made con- 
tiuuous from bank to bank. Upon this sill mattress as foundatiou the dam was to 
be raised to the established grade by mattress of like construction and dimensions, 
the mattres.ses of each layer or tier being placed 8 feet farther upstream than those 
in the layer next below. An apron {>0 feet wide and of similar construction was to 
be built below the dam to receive the overfall. At each end of the dam the bank 
was to bo graded to a •elope of 1 on 3 and revetted for a distance of 100 feet above 
tho dam and 300 feet below it. After the inspection of tho dam by the Commission 
in November, 1883, the project was modified, by authorizing an increase in the width 
of the apron mat from 50 feet to 75 feet for a distance of 1,000 feet near tho Tennes- 
see shore and 400 feet on the Elmot Bar end. This project was executed during tho 
fall of 1893, work commencing August 9 and ending with the completion of tho 
dam, January 3, 1894. When the original project was prepared the depth of the 
deepest portions of the chute near the banks was about 2 feet below zero on the local 
gauge, and it was thought that some of the mattresses would have to be constructed 
on temporary inclined ways and floated to and sunk in their positions in the dam, 
but a resort to this expensive method was made unnecessary by the deposits which 
occurred before work was actually started, amounting to a depth of about 6 feet 
near the Tennessee shore and 7 feet near the Elmot Bar shore, which made it possi- 
ble to construct all the mattresses in place at low water. 

The stone required as ballast was stored in about equal quantities on the two 
banks near the ends of the dam during the high water of 1892, but for want of neces- 
sary plant to construct the dam that year the work was postponed till 1893. The 
brush was obtaine<l partly by riVer and partly by team haulage from brush bars in 
the near vicinity of the work. That obtained by river was delivered on barges at 
Gold Dost Landing and Elmot Bar. The average haul from Gold Dust Landing to 
the Tennessee end of the dam was over 2 miles, and tho cost of the brush from this 
point and from Elmot Bar, delivered on the dam, was $1.75 and for poles $2.15 per 
cord. About half the brush used was obtained from this source. The other half 
was obtained from parties in the near vicinity, at an average cost of $1.56 ner cord 
for the brush and $1.48 per cord for the poles, delivered along the line of tho dam. 
The labor force was divided into two gangs, one working from each end of the dam. 
For the accommodation of the party at the Tennessee side a temporary house was 
erected on the main bank. The other party was quartered and subsisted on a q uarter 
boat on the river side of Elmot Bar, abreast of the dam. The banks were iirst 

fraded, so as to allow the brush teams to drive down into the chute and deliver the 
rush along the line of the dam. Construction was then commenced at the name 
time at both ends. In the original plan the foundation sill and the apron mats below 
it are described ns two separate mattresses, each 50 feet wide, with their edges touch- 
ing. Being constructed in place, it was possible to build both as one mat, aud thus 
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to make the two jis one conuected whole, 100 feot wide, across the entire chute froa 
bank to bank. As soon as the mattresses had been advanced across the deeper por- 
tions of. the chute the second layer, or first layer of mattresses of the dam propa, 
was put under construction, beginning at the shore end. This layer iwas given a 
variable thickness, according to the irregularities in the sill mat, so as to luaketbf 
top of it nearly level. In the construction of this and the other superposed layers (*( 
mattresses the top grillage of each mattress was used as the bottom grillage of th* 
one next above it. The second layer of mattresses being completed, the next oo« 
was commenced, and so on till the desired height was obtained. In the deepest por- 
tion of the chute on the Tennessee side the dam contained five layers of mattresses: 
on the Elmotside it was four mattresses high; while on the high middle ground, 
near the middle of the chute, it was only one mattress high. The stone balla«: 
was transported from the bank and distributed over the dam by dump cats riinuin^ 
on a double steel-rail track laid on top of the mattresses, the tracks connecting bj 
switches with portable tracks leading to the stone pile. The power was eapplied hj 
a pile-driver boiler and adonble, nonreversing pile-driver hoisting engine, provide-l 
with two drums, having separate clutches, permitting either one to be thrown into 
use at will ; the whole operated on the tail-rope system of haulage. One sach plaat 
was set up on each end of the dam. When the distance out became greater than 
1,000 feet only one track was used, and the oars were operated by the engines of 
both plants working together, one hauling the cars out, the other hauling them 
back. It was intended unde^ the original plan to ballast each mattress with iu 
proper amount of stone before carrying the dam any higher. As the method of 
transportation used reqiiired a nearly level surface to work on, no ballast was 
placed until snch a surface wa« obtained. On the Tennessee side no ballast was dis- 
tributed until the third layer of mattresses had been placed. No ballast was placed 
on the fourth, and nearly the entire quantity of stone was distributed over the top 
mattress. On the Elmot Bar side all the stone was distributed over the top mat- 
tress. The original quantity of stone estimated and stored on the bank was about 
14,000 cubic yards. This amount proving insuflicieut, an additional quantity of 
4,693 cubic yards was obtained from the stone depot at Ashport Bend. 

Details of the construction of the mattresses are shown on PI. iv. A longitudinal 
section of the dam is given on PI. ii, and characteristic cross sections on PI. iii. 

The protection of the banks above and below the ends of the dam consist of tiiin 
but compactly laid brush mats, heavily ballasted, extending from the top of the bank 
to the foot of the slope. At the Elmot Bar side the mattress extends 300 feet beyond 
the foot of the slope so as to cover a deep pocket of soft material at that point. 

As completed, the dam is in rcoind numbers 3,000 feet long, 13.3 feet high at the 
hii^hest point on the Tennessee side, and 11.6 feet on the Elmot Bar side. Its least 
height is 3 feet at the crest of the middle bar. In its construction there were used 
17,815.8 cords of brush and poles and approximately 19,000 cubic yards of stone. The 
total contents are 102,082.12 cubic yards and the total cost $92,977.13, making an 
average cost of $0.9108 per cubic yard. For further details of construction see report 
of Assistant Eno^ineer Charles Le Vasseur. 

A large amount of settling occurred in the dam daring the first considerable riae 
in January, due to undermining by the current passing through and under the mat. 
The water first came against the dam on December 12, 1893. The pools above the 
dam rose 0.6 foot the same day and by the 15th had risen 2 feet. Cfnder this head 
the water flowed or seeped through the mattress in considerable quantity and with a 
strong current, but no settling was noted. On January L4, with 9 feet on the local 

fauge, a large amount of settling was reported to have'occurred in the dam over the 
eepest part of the chute near the Tennessee shore. An examination made the same 
day showed the dam to have settled at this point nearly to the original bottom of 
the chute, making a depression through which the water was running about 3 feet 
deep and 45 feet wide. Other settling was also noted. Several depressions 1 to 3 
feet deep had developed near the Tennessee shore, and one 2| feet deep Aear the 
Elmot Bar end. The shore mattress just below the dam at the Elmot Bar end had 
also been undermined. A wavy appearance of the orest over its whole length indi- 
cated more or less settlement at all points. The dam was put under observation 
from the 14th to the 22d, but the settling noted on the 14th did not appear to increase 
much, if any, during that interval. The profile of a line of levels run over the dau 
January 18 is shown on PI. ix. Exceptinsf the considerable depressions near the 
Tennessee shore and the one close to the Elmot Bar bank, the average settling along 
the crest of the dam appears not to have exceeded 2 to 3 feet. No settling is inUi- 
cated on the highest point of the middle bar where the dam is only one mattress 
high. The difference of level between the pools above and below the dam on the 
same day was approximately 2 feet. How much settling, if any, has occurred since 
January 18 is not known, as the river has not been low enough to run a line of levels 
over it. As near as can be judged by the eve, the proHle of the dam at last inspec- 
tion in April was very similar in shape to that of Jauuary 18, 1891, with no iudica- 
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;ion of settling at tlie highest point of the middle bar. From this circumstance I am 
liHposed to believe that no considerable settling, nnless it is a uniform one, has 
)ccurred since the survey of January 18. 

The amount of fnnds required to restore the grade has been approximated from the 
profile of January 18, and the stone required has been contracted for, to be stored on 
th« bunk before the water falls too low to enter the chute. 

The placing of any brnsh parallel with the current ap])ear8 to have been, from this 
experience, au error, because from the lesser resistance it offered to the flow of the 
current through the dam it induced a seepage of rapid current by which the dam 
was undermined. In adding new mattresses it is recommended that all brush be 
hdd horizontally across the current and that such continuity and strength as the 
mattress may ueedin a direction normal to the brnsh be given by the use of wire 
etnind. • 

Revetment I^letchers Bend. — The revetment was commenced in 1884 and added to at 
different times until its present length of 16,500 feet was reached in 1891. Begin- 
ning at the upstream end the revetment is continuous for a distance of 12,000 feet. 
Below this the mattresses were laid in four detached blocks, each 1,100 feet long, 
with intervals of 300, 400, and 500 feet between them. At tlie date of last annual 
report the continuous revetment was in efficient condition, but the detached mat- 
tiessoH had been undermined and injured at the ends by the caving of the unpro- 
ti c:ed bank between them. A break also existed in the upstream block of the detached 
mattresses involving the loss of about one-half of its length. The break was l^ocated 
in a strong eddy just under a false point in the revetted bank. It was repaired in 
August and September of 1893 by a fascine mattress 595 feet long by 250 feet wide, 
iiiid a connecting mattress 477 feet by 124 feet to cover the space between the main 
mattress and the water line. The shore paving was carried up only a few feet above 
low water to the foot of the vertical bank. The grading of the bank and the exten- 
sion of the paving up the slope to the usual level was not deemed necessary at this 
point. Some difficulty was encountered in sinking the river mat on account of the 
stroig reverse eddy current near the shore, the effect of which, in the operation of 
sinking, was to carry the lower inshore corner upstream and to fold it down on the 
upstreaini portion of the mat which sunk first, and which lay in the downstream 
current. To guard against this the lower end of the mat was moored by cables 
leading to dead men some distance down the bank, but the cables being too Mght, 
broke and allowed the inshore portion of the mat for about one-third of its lengtn to 
double up under the pressure of the eddy action. The cost of this repair was 
$16,181.93. Nothing has been done on the unrevetted banks between the detached 
blocks of mattresses, but from present indications these spaces should be revetted 
as soon as funds can be spared to prevent further destruction of the mattresses and 
to prevent the bank from taking a bad shape. 

Mcretment Daniels Point. — This re\etment is located at the lower end of Canadian 
Keach and is 5,300 feet in length. It was constructed in 1889-'90. Its object was to 
maintain a fixe^l direction of approach to the upper end of the bend next below it. 
It was breached in 1891 near the upper end and was repaired the same season by a 
mattress 300 feet long. The flood of 1893 breached it in tive points, the breaks aggre- 
gating 3,050 feet in length. Four of the breaks were thoroughly repaired the same 
season, and the fifth one partially. Soundings were also taken over the mattresses 
before and after the repairs were made; further injuri»:s were caused by the flood of 
1803, and to ascertain their extent and nature under the water surface the sections 
were repeated in .Fnly, 1893. A discussion of the indications which these sonndingrg 
afforded is contained in my special report of September 27, 1893, on bank revetment. 
1 there expressed the opinion that even if the existing work bo repaired and extended 
upstream, it will still be subject to loss by caving of the bank at the upstream end, 
and, for that reason, recommended that no further attempts be made to maintain 
this work, and that when the revetment of this bend is resumed the work be com- 
menced at the upper limit of caving and extended downstream, as funds become 
available. At a recent inspection the revetment appears not to have sufiered much 
additional damage by the moderate stages of the past high-water period beyond an 
enlargement of the breaks in the shore mats. No work is recommended for this season. 
Osceola, lower bar. — This bar is protected at the upper end by 4,339 feet of revet- 
ment, placed in 1883-'84, with mattresses 100 to 150 feet wide, and at the lower end 
by 5,987 feet of revetment, with mattresses 200 feet wide, constructed in 1890-'91. 
The upper revetment is protected by an outlying sand bar from a strong attack of 
the current. Both revetments are in efficient condition, and no additional work is 
at present required. 

Plum Point revetment. — This revetment, constructed in 1888, is located below the 
mouth of Island 30 Chute, and is 800 feet long. About 12^ per cent has been lost at 
the lower end by undermining. The remainder is in efficient condition. 

Other works. — The other works in the reach, viz. Gold Dust dikes, dikes in the 
ohutee of Klmot Island and Island No. 30, Plum Point dikes, and the dikes behind 
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Osceola and Bullerton bars, arc in substantially the same condition as at tlie date of 
last annaal report. 

lieeulta in Plum Point Beach,— The lowest stage reached in the fall of 1893 was 048 
foot above zero on the local gauge. The lowest recorded depths were 8 feet at Islauc 
3 J crossing and 9 feet at the foot of Gold Dust crossing. These depths were taken at 
fiillin<; river September 20-21, with 1.3 feet on the local gauge^ and vrero suba: 
qucntly improved as the channel became more clearly defined. The least depths 
after tiio river had reached its lowest point were 9 feet at Island 30 and above Iv 
feet at all other points. A marked improvement was made in Gold Dust crossing b> 
the construction of the Ashport l^end revetment. In 1891 the least depth on tbi* 
crossing was 6^ feet, in 1892, 7i feet, and in 1893, 9 feet at falling river ajid 10 fee: 
after the channel had become well defined. The good results heretofore reported 
have therefore been well maintained. 

LEVEES. 

Loioer St. Francis Basin levee district, — This district begins at the high ground at 
Point Pleasant, Mo. (80 R), and extends to the mouth of the St. Francis River 
(298 R), a distance by river of 218 miles. Up to 1892 no serious steps had been taken 
by the inhabitants of the district to restore the old levee system which was con- 
structed before the war, but which had long since been abandoned. The disastrol^ 
overflow of 1892, following so closely after the equally destructive floods of 1890-*9I. 
and the conviction that the floods of the future would be more frequent and 
destructive than those of the past, forced upon the people the conclusion that the 
construction of a complete line of levee to protect against overflow had becomes 
necessity to prevent the abandonment of much of the lauds now occupied and a 
general depopulation of the district. Impelled by this conviction, preliminary 
organizations were formed in the Missouri and Arkansas sections of the district. 
Acts of incorporation as Icveo districts were obtained from their respective State 
legislatures, and within a year levee boards were organized for the purpose of con 
stnicting and maintaining levees. The division of the district by a State liue 
necessitated the organization of two levee boards, each acting under the laws of 
its own State, but the objection to such dual directorship has been, for the present 
at least, obviated to a certain extent by the employment by both boards of the 
same engineering stafl*. Immediately after organization both boards proceeded to 
levy a tax from which they expected to realize jointly about $100, 000 the first year. 
In Arkansas perhaps less than one-half the amount levied has yet been collected 
njad no steps will bo made to enforce collection from delinquent payers until the 
iionstitutionality of the law under which the board acts, which has been qnestinned, 
has been passed upon by the courts. In Missouri, I believe, the delinquencies in 
payment of the levee tax are equally great. Both boards have constructed levees 
during the past season. From a report of the chief engineer of the district ii 
appears that the work of the Ark-^nsas board consists of If miles levee, containing 
83,000 cubic yards at the upper end of the bend of Island 35. A much larger amount 
of work was contemplated and a much larger amount would have been acbomplished 
but for the litigation in which the district became Involved, which compelled t 
cessation of the work until the constitutionality of the levee board act conld he 
judicially established. 

The board nopes for an early decision of the question ; and, if in their favor, an 
efi'ort will be made to do a large amount of work this year by negotiating a loan or 
discounting paper issued against revenues to be collected in the future. The Missonri 
board, with scarcely any funds in hand, has been able, with the cooperation of the 
planters living along the line of the levee, to do a large amount of work this season. 
Having no crops to cultivate, most of the planters who were able to do so under- 
took to construct the levee along their fronts, receiving in payment script issued by 
tlie levee board against future revenues. In this way they have succeeded inbiiiM- 
ing in one season 21 miles of complete and 7 miles of incomplete IcA-ee, aggregating 
638,816 cubic yards. The work done is concentrated in two blocks. The upper one 
begins at Point Pleasant and extends downstream about 8 miles by levee to a point 
1 mile above Old Stewarts Landing. The lower one begins about 2 miles below 
Gayoso and extends downstream a distance by levee of about 20 miles. In both 
blocks there are pieces of incomplete levee and points where no work has been donft 
amounting to a total length of 7 miles. These gaps are to be closed this season, and 
thoboard entertains a hope of borrowing enough money to extend the upper block to 
Stewarts Landing, to fjxtend the lower block down to the State line and the upper 
end to a point about 3 miles above Gayoso. This programme carried out, theirlovee 
line in Missouri would be continuous, except the gap of 12 miles between Stewarts 
Landing and a point 3 miles above Gayoso. The board entertains the hope also of 
closing this gap if the Commission will anticipate by one year the allotment for fis- 
cal year ending Juno 30, 1896, and do the work under that allotment the coming sea- 
son, promising on their part to construct,, themselves, so much of the Icvco as the 
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Government allotment will not cover. My answer has l>een that I would recom- 
mend, as they reqnest, the expenditure of the above allotment thi.s season, provided 
they could give me assuranre of a complete closure of llio line from Point Pleasant 
to the State line. As yet I have received no such a.ssnrance, and I have no hopes at 
present that the hoard will ho ahle to give it, for the reason that the constitutional- 
ity of their levee law has not yet been iinally passed upon by the courts, a necessary 
preliminary to the negotiation of a loan of any consideral)lo amount. 

The Commission's allotment of $88,000 for the fiscnl yen rending .June 30, 1894, less 
10 per cent, has been expended in extending the I'luni I'oint leveo from Bear Bayou 
(153 miles below Cairo) northward h3' the construction of a new levee 22,000 feet, 
or a fraction over 4 miles, in length, and containing 427,00C cubic yards. The work 
was divided into four contracts. Bids were opeued for the two lower contracts July 
19, 1893, antl for the two upper contracts September 15, 1893, and the work awarded 
at the following jirices: For the two lower contracts, 16.99 and 16.49 cents; and for 
the upper contracts, 18.49 and 16.98 cents per cubic yard. The three lower con- 
tracts have heeu completed and about 37 per cent of the upper one. 

The allotment of $88,000 for the fiscal year ending June 30, 1895, less 10 per cent, 
is to be expended in extending still farther northward the levee constructed the past 
season. Contracts have been made as follows, work to be done the coming season: 

Cents. 

Lower section, E. Hyner per cubic yard. . 18 

Middle section, E. Hyner do 16 

UpiMjr section, E. Hyner do 15 

At the prices realized, the levee will be extended to the vicinity of Bariield Land- 
ing. 

Aggregate yardage of levees to June 10, 1893, not including Plum Point leveo, 
none. 

Added by the United States to May 1, 1894 427,000 

Added by others up to May 1, 1894 721,900 

Total to May 1,1894 1,148,900 

Lost by caving or abandonment, none. 

Aggregate remaining May 1, 1894, not including Plum Point leveo, 1,148,900. 

FASCIXK MATTRESSES. 

Two forms have been used : 

1. Mattresses in which the fascines are placed normal to the current. 

2. In which the fascines are placed parallel with the current. 

The iirst-mentionetl type was used at New Madrid, Hopefield Bend, Ashport Bend, 
Fletcher^ Bend, and for the first three mats at Bullerton Tow-Head. Only one mat, 
the last at Bullerton, was constructed with the fascines placed longitudinally. 

Mattresses with ih^ fascines normal to ike current. — The plant required consists of 1 
set of moorins barges, 1 set of barges with inclined ways, and 1 set of fasciae 
barges. The barges of each set when placed end to end had a length equal to or 
greater than the width of mattresses to be constructed. The mooring barges were 
of the same construction heretofore used with the woven type of mattresses, and 
were moored across the current iu the same way. The mattress barges were also the 
same as heretofore used, with the following additions : Underneath the platform 
were placed a number of cable drums, one under each inclined w^ay or skid, on which 
were wound and from which were paid out, as the construction of the mattress pro- 
gressed, the steel-wire strand which constituted the longitudinal strength of the 
mattress and to which the fascines were attached or woven by the method to he here- 
after described. The distance between the drums was 8 or 9 feet, according to the 
particular barges used. At the highest i)oint of each way an iron sheave was placed, 
over which was passed the strand from the corresponding drum. The drums were 
all provided with friction brakes, by which a uniform tension was kept on the strands 
while the mat was in process of construction. The fascine barges were ordinary 
square-end decked barges, on which were erected temporary platforms the same level 
as the nlatform of the mattress ways. These barges were x>ut end to end and lashed 
parallel to and close up to the downstream side of the mat ways. On the side of 
the platform nearest the mat ways were erected the formers in which the brush was 
laid, compressed, and bound into fascines. 

Consiruetion of mattress, ^The mooring barges being properly moored iu position 
across the current, the mattress ways, to which had been lashed the fascine barges, 
were brought iu position on the downstream side and secured to the mooring barges 
by three lines, one at the center and one at each end. The first step was to con- 
struct the ''mat head.'' This consists of a bundle of poles, 2^ to 3 feet in diameter, 
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well bound together by wire strand so as to form a beam of great strength, of sciQa 
rigidity, but having also considerable flexibility. The poles were of bard wood, 5 
to 8 inches in diameter at the butt and laid so as to break joints with each o\hst. 
The beam is as long as the mat is wide, and forms the connecting link between the 
mooring cables and the mattress. It was moored to the bank by steel-wire cables, 
independent of the moorings of the mooring barges. The number of cables mai 
depended on the width of mat and strength of current. Ei^ht cables have beea 
used for a mat 300 feet wide. They are spaced at unequal distances apart, being 
closest together near the outstream end, where the current is strongest, and farthest 
apart toward the shore, where the current is more moderate. At each point where 
a cable is to be attached, a heavy manila rope, doubled, is wound around the nut 
head as indicated on PI. xix. Its free ends are parsed over the mat and attached to 
a second and smaller mat head constructed in the mattress 10 feet from the head (tf 
the mattress. The other end of the rope is connected by an ordinary shackle to ooe 
end of its mooring cable, the other end of the cable being then passed undenie^tb 
the mooring barge to its anchorage on the bank. The wire strands from the dmna 
on the mattress ways are passed over their proper sheaves and wound around and 
secured to the mat* head. The weaving strands', which are of ^-inch Bteel strand, 
and for convenience cut into lengths of about 50 feet, are also attached to the mat 
head, one for each of the longitudinal -strands upon which the fascines are woven. 

For the construction of the fascines and mattress the labor is divided into three 
gangs, one to hand the brush down from the barges, the second to carry the brudh to 
the formers and to construct the fascines, the third to weave the fascinoa into the 
mat. The second party, receiving the brush from the first party, carries it to and 
distributes it in the formers. The brush is put in two layers, one with the tops in one 
direction, the other with the tops m the opposite direction, care being taken to 
break joints as far as possible, and especially to prevent two Imtts from overlapping. 
Enough brush is )»ut in to make a fa-scine 10 to 12 inches m diameter. It la then 
choked every 8 feet and bound into a fascine by No. 12 steel wire. The chokers con- 
sist of iron chains of suitable length and strength, having ono end secured tooneside 
of the former. Each chain is brought over the brush and a lever inserted through s 
ring in the free end and borne down upon by the weight of one or two men, com- 
pressing the fascine while it is being bound with wire. The third partj", assisted bj 
the second party, raise the fascine out of the formers, slide it along the skid^ which 
connect the former with the top of the mattress ways, and down the latter to its 
position in the mattress next to the mat head. The weaving strand is then passed 
over the fascine, down underneath it and up between the fascine and mat hejid, cross- 
ing at the same time the bottom longitudinal strand. It is then put into a " Havea 
clamj) '^ and drawn as taut as four to six men can do it with double block and tackle. 
The strand is temporarily stapled to a pole of the mat head. The second fascine 
being in place, the weaving strand is passed over the first and second fascine dofrn 
underneath the second and up between the first and second, at the same time cross- 
ing the bottom longitudinal strand as before. It is again attached to the clamp and 
drawn taut as before by block and tackle and temporarily stapled to a piece of brush 
in the first fascine. When the strain is first put on the strand, a tap on the pole of 
the mat head to which it has been temporarily stapled is sufficient to dislodge the 
staple and allow the strand to completely encircle thetfirst fascine. Details of the 
method of weaving is shown on PI. xiv. When the ways have been filled the mat- 
tress is launched in the usual way and the construction continued. The tenth faa- 
cine is made of hard wood brush or poles, and to it are attached the free ends of the 
large manila ropes which are wound around the mat head. The weaving and bot- 
tom strands are clamped together by a cable clamp every TO feet, and at points inter- 
mediate between the clamps both strands are stapled to the brush to prevent the fas- 
cines from separating in the process of weaving. On top of the mattress thus con- 
structed are placed rows of poles, 16 feet apart, extending np and down stream. 
They are lashed to the fascines by No. 7 silicon bronze wire every 5 feet and at inter- 
mediate points by strong steel- wire lashings. The object of the rows of poles is 
twofold — first, they prevent the stone from slipping off the mat when it is sunk ra 
a stee}) slope, and second, by being lashed to the body of the mattress by noncornv 
Bive wire they prevent the displacement of the brush after the steel-wire weaving 
strand and all other corrosive connections shall have rusted away. At the outstream 
edge of the mat the poles are cribbed up two deep to better insure against the trip- 
ping of the stone when the mat is sunk, or when it is subsequently undermined by 
scour at its edge. 

The construction of this mattress, at first slow, developed during the season a rate 
of progress for exceeding my expectations. At Ashport Bend 6 mattresses, 300 feet 
wide, were constructed The average number of liuear feet constructed per d»T 
with the first mat was 74.6; second mat, 82.2; third mat, 101.4; fourth mat, ^; 
filth mat, 102.3 ; sixth mat, 109.5. The greatest progress on any one day was 160 
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leet Tvith 246f days' labor. At Hopetield Bend 4 mats, 310 feet wide, were con- 
structed, with the following progress: First mattress, average per day, 93 linear 
feet; second mat, 127 feet; third mat, 140 foet; fourth mat, 153 feet. The greatest 
progrcBs per day was 175 feet with 342 days* labor. The best progress per day with 
the Bullerton mattresses, 250 feet wide, was 200 linear feet with 212 days' labor. 

The ballasting and sinking of these mattresses have been attended by no special 
difficulty, bnt the operations are necessarily more systematic and deliberate than 
with the old style of mattress, on account of the former's greater weight, density, and 
flexibility. In ballasting, it is necessary to do the work rapidly and sink the mat- 
tress iuimediately afterwards. This precaution is mado necessary by the great com- 
pactnt'Re of the brnsh fascines and the rapidity with which they accumulate sediment 
after thoy have been pressed under water by the ballast. So rapidly do they accu- 
mulate sediment that if there is any considerable delay in ballasting, portions of 
the mattress on which the ballast may be a little excessive may be carried below the 
surface of the water by the weight of the accumulated deposit before all is ready for 
sinking. The mats were sunk in the same manner as the old type of mats were sunk, 
but the operation was much more deliberate and systematic' Toward the close of 
the season's work the foremen of the different parties had become so well drilled in 
their respective duties that a large mattress could be sunk with scarcely a word of 
command, all necessary directions, which were few in number, being communicated 
as far as possible bj' signals well understood by all. 

In the construction of 1,000 linear feet of mattress 3,300 feet wide, the following 
material was used: 

Brush cords . . 446. 1 

Poles do.... 122.4 

Stone . cubic yards.- 2,741.4 

Iron wire pounds . . 14, 565 

Silicon bronze wire do 1, 893 

^-inch w ire strand do 12, 348 

^\,-inch wire strand do 6, 600 

4-inch wire strand do 9, 960 

Staples do.... 558 

Clamps number . . 3, 696 

Piling .' feet.. 243 

Rope pounds . . 498 

Brush, not exceeding 3 inches in diameter at the butt, makes a fascine of uniform 
strength, thickness, and compactness. This limit of size was preferred, but as the 
brnsh bars within a considerable distance of the works had been very much depleted 
in former season's work, brush as large as 4 inches at the butt was accepted, and, at 
times, even larger brnsh was taken to avoid embarrassing and expensive delays. 
The i and ^^ inch strands included in the above bill of material are used for the bot- 
tom longitudinal strands, the jinch size being used at the channel edge of the 
mat where the current is greatest and the ^-inch nearest the shore. Smaller strands 
than these were used in a few of the mats when the supply of the larger strands fell 
short, but in such cases additional longitudinal strands were stretched over the top 
of the mat after it was completed, and clamped at intervals of 10 feet to the weaving 
strand in the same manner as the latter was clamped to the bottom longitudinal 
cable. The i-iuch strand is used exclusively for weaving. Two forms of clamps 
have been used, the "Crosby" and a homemade clamp. Both are shown in detail 
in PI. XX. Various forms of staples have been used. A staple of the fence-wire 
type 1| inches by fa inch made of No. 9 wire is a good, cheap, and suitable form 
of staple. Stone, not exceeding 35 pounds in weight, was preferred in both bal- 
lasting and shiking. Much of the stone which was stored on the bank for the 
season's work had been contracted for before the fascine type of mattress had been 
approved, and all of it which exceeded the 35-pound limit was reduced to the proper 
size by sledging. The application of the other materials mentioned has been 
previously explained. 

The mattress here described is believed to fulfill more perfectly than the old type 
of wo.ven mattress the conditions w^hich are essential in the subaqueous jiortion of 
the bank's protection These conditions are : 

(1) The mattress must prevent the material of the bank from being eroded by the 
attack of the current through the body of the mattress. 

(2) It must prevent the material under the mat from being washed out through it 
by the retnm flow of water from a saturated stratum of the bank when the river is 
on a falliug stage. 

(3) It must possess enough flexibility to follow rapidly and without danger of 
rupture the scour which takes place at the channel edge of the mattress for several 
years after its construction and until the mat has reached its permanent bed. 
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(4) When the scour at the channel edge of the revetment has reached its ultimate 
development, and the mattress has reached a permanent hed^ the mattress ib^elf 
must possess the element of long life or permanency. 

The compactness with which the brush is laid in the fascine mattress and the 
thickness of the mattress itself, which approximates 1 foot, afford ample security 
agniuKt the attack of the current upon the bank throuj^^h the body of the matt^vs^ 
and the flexibility which this mattress possesses will permit it to follow, without 
danp^er of rupture, any scour which may take place at its edge. 

The only two questions in doubt are those expressed in the second and fonrth con- 
ditions. Whether or not the mattress as constructed possesses enough corapa<;tne« 
to prevent the transport of material through it by the return flow of water from a 
saturated stratum of the bank, only time can tell, but there can be no doubt that in 
this particular, whether it fail or not, the fascine mattress possesses very great ad van- 
tages over the old stylo of mattress in which the brush was woven more or Icsi 
loosely in a single layer. As regards the question of permanence, two factors are 
relied upon to fulfill this condition. The first is the riprap distributed over the mat- 
tress in ballastiug and sinking. As the fancino mattress contains 50 per cent more 
brush tban the old woven type, the quantity of stone required to ballast and sink a 
given area is proportionately greater. The stone being also of small size the amouDt 
diRtributed over the mat in the process of ballasting alone is sufficient to form an 
almost continuous pavefticnt of stone blocks over the whole length and breadth of 
the mattress. If, when the mattress is sunk, and subsequently when the mattrcsj 
follows the scour at its edge, the stone does not slip down the slope, the original 
ballast, together with the additional quantity added in the process of sinking, will 
form so continuous a layer or paving of stone as to prevent the displacement of tLc 
brush even after the weaving strands and all other perishable connections are rusted 
away. As an additional precaution against the displacement of the brush when the 
steel strand shall have rusted ofi^, the longitudinal rows of poles, which are 16 feet 
apart, are lashed to the bo:1y of the mattress by a noncorrosivc wire, which shall 
permanently hold the pole system intact and prevent the displacement of any brush 
when the ballast may for any cause become unevenly distributed. The mattress is 
open to the criticism that all of its longitudinal connections are of a perishabio 
nature, but events may prove that this objection is more fancicfl than real. The 
function of the longitudinal fastenings is to tie the mat together longitudinally, to 
hold it together until it is on the bottom, and until all the scour thut will probably 
take place at its edge has taken place, and the mat has reached its permanent bed. 
This done, the steel wire straudshavo performed all the functions they were designed 
for and all they can pgrform, and permanence thereafter will depend upon tlie stone 
ballast and the noncorrosive lashings on the longitudinal poles, and, if these prove 
effectnal in preventing the displacement of brush after the steel wires have rnsted 
away, the objection to the use of a perishabio material in the weaving of tlie fas- 
cines into a mattress will be overcome. 

Fascine mattress wUh the fascines placed paralld to the hank, — The oblique position of 
the niattress-hcad cables to the head of the mattress in the form of construction just 
described exerts a strong shore thrust o\x the mat head in the process of sinking. 
This thrust is taken up by the strong mat head and the mat itself, which, together, 
have the requisite rigidity to withstand the thrust without danger of doubling up. 
Owing to the very much greater lateral flexibility of the mattress in which the fas- 
cines are parallel to the bank, it was not deemed safe to have any shore thrusts at 
all and the mooring arrangements were accordingly modified. A set of mooring 
barges was anchored at the head of the mat in the usual way by mooring cables 
passing obli(iuely upstream to dead men on shore. A second set of mooring barges 
w^as moored m the same way 800 feet above the lower set. On the deck of tho upper 
barges was placed a continuous line of log dead men, chained to the timberheads 
held by tho shore cables. These dead men were to hold the cables mooring the mat- 
tress and mattress plant. As tho mattress was constructed its mooring cables were 
attached to it in tho manner to be hereafter described, passed underneath the lower 
mooring barges, carried upstream parallel with the bank, and secured to the line of 
dead men on the upper barges, thus avoiding any shore thrust npon the mat head. 
The mattress plant consisted of four mattress ways and their corresponding fascine 
barges, lashed end to end, giving a combined len|^tli of 588 feet. The barges were 
moored parallel to tho bank and with the ways inclining toward the shore. The 
fascines were made 588 feet long, the full length of tho mattress. Tho mattress wm 
constructed by beginning at the water lino and extending outstream until the fall 
width of 250 feet was made. The details of construction were the same as those here- 
tofore described for the mat in which the fascines are normal to tho current. To give 
the mattress more longitudinal strength than tho fascines themselves possessed, 12i 
and 23 inch strand, extending tho whole length of the mat, were built into it in the 
ibllq,wing manner: When the construction reached the desired point the longitu- 
dinal strand was stretched across the bottom strands of the mattress and clamped to 
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themafe the'i>otnt3 of iaterseotioa by coinmon clamps. The upstream end of the 
strand was given two turns around the mattress head and carried back and clamped 
to itself at 130 foet. For additional security the longitudinal strands were con- 
nected together by a diagonal system of backing- up straps 103 feet below the 
head of the mattress, as shown on PI. xiii. The mattress head of this mat differed 
from previous construction, in that it was a kind of jointed spar designed to adj usfc to 
the bed of the river when sunk. This spar was made of 14 cypress logs about 12 
inches in diameter and varying in length from 28 foet next to the shore to 14 feet on 
the ontstream end, all put in place before launching from mattress boats. The logs 
were placed on. top of the mattress and about 3 feet from the head of the mattress with 
laps of 2 feet. A f-inch driftbolt 2 feet long was driven horizontally through both 
logs at each lap, and in addition the logs were bound together by several turns of 
wire strand at the pin points. The logs were secured to the fascines by two wrap- 
pings ctf i-inch .Htnind, and to every alternate log two of the longitudinal wire strands 
were made fast. Spanning these alternate logs 2-iuch manila ropes were made fast 
at the samo points, receiving the longitudinal strands. Each one of these rope loops 
formctl an equilateral triangle, with its log for base and with the shackles of its mat- 
tress mooring cable at the vertex. Parallel lines of polos 16 feet apart were wired to 
the mattress normal to the current and bank by lashings 5 feet apart, each alternate 
lashing bein^ silicon bronze wire. The object of these poles was twofold : fii-st, to- 
give the mattrefts some stiffness, as withont them it was Ibared the mat would be so 
flexible as to fold up in linking, and, second, to give to tUe mattress nn element of 
permanence by its noncorrosive wire lashings. Parallel rows of poles were also 
placed longitudinally to keep the rock from rolling oft" the mattress. The mattress 
was boHasted and sunk withont incident worthy of special notice and under condi- 
tious more severe than the average. The river was on a rise, the current strong, and 
a considerable amount of drift was encountered. The experiment has demonstrated 
that mats of this description can be constructed and handled safely on a large scale 
if it should prove a better protection than the mattress with fascines placed normal 
to the current. 

SECOND DISTRICT (FOOT OF ISLAND NO. 40 TO MOUTH OF WIIITK RIVKR, 180 MILKS). 

Mwetmeni, Hopeficld Bend, 2^-230 miles below Cairo. — The revetment of this bank 
begins at Mound City and extends to Hopefield Point, a distance of over 3 miles. 
From Mound City down to a point about 2 miles above Mopefield Point the old revet- 
ment is protected by an outlying sand bar, and though the shore work is more or lesa 
disintegrated and the mattress of less size and strength than later experience has 
shown to be necessary, no repairs have been made, and none will be required as long 
as the outlying sand bar is not washed away. The lower 2 miles of the revetment 
has been subject to the attack of a very rapid current, which, reaching a maximum 
of over 8 miles per hour, has breached the original work from time to time, necessi- 
tating the expenditure of large sums annually in repairs since the first breach occurred 
in 1890. The repairs made during the seasons of 1890, 1891-'92, and 1892-'93, con- 
stituted a complete renewal of all the original revetment except two blocks, one of 
which, 2,000 feet long, extends from the foot of the repair work of 1890 at station 
58 to the head of a 1,000-foot mattress of 1892-'93 at station 78 ; tho other, 500 feet 
long, begins at the foot of the same mattressn.nd extends downstream 500 feet to the 
end of the original work. Both blocks were breached during the flood of 1893 while 
the nver was at bank-full stage. Soundings were taken across the revetment at 
sections 100 feet aj^art in May, 1893, while the river was still high. A comparison 
of these with similar soundings taken over the same sections in November and 
December, 1892, showed that the mattress of the blocks in which the breaches had 
ocenired had settled at a number of t>oints, the settling being least at the channel 
edge and greatest near the water line. A further examination at low water in 
August of ISdS showed that the floo<l of 1893 caused almost a continuous break in 
the old revetment at and above the water and a recession of 75 feet in tho bank line 
opposite the lower block of 500 feet. The repairs determined on, and for which an 
allotment of $100,000 was made, consisted in an entire renewal of the first block of 
old work by fascine mattresses 300 feet wide, including a complete paving of stone 
extending from the edge of the subaqueous mattress up to or above tho level of two- 
thirds high-water stage, and a like renewal of the second block of 500 feet, includ- 
ing an extension of the latter 500 feet farther downstream so as to cover tho lower 
side of Hopefield Point, which had exhibited a tendency to cave. The repairs were 
made by tne party engaged early in the season at New Madrid. Work was com- 
menced September 1 and completed December 1. 

The materials and supplies used were obtained partly by contract and partly by 
open-market purchases, and the work was done by day labor. The stone was 
obtained from J. B. Killibrew & Co., from quarries at Imboilen and Black Bock, 
Atk^ and delivered partly on barges at West Memphis and partly on the bank iu 
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the immediato vicinity of tbe work. By special agreement the stone so parehaaed 
from Mr. Killibrew was to be regarded as a part of his contract with Captain Tovn- 
send for furnishing stone to the Third District. Under this agreement Mr. Killibrew 
furnished 4,016.04 cubic yards of cmshed rock, at $1.75 per cubic yard; 16,084.21 
cubic yards of riprap, not exceeding 35 pounds in weight, for $1.69 per cable yard, 
on the bank or on barges. The brush was obtained by open-market purchase from 
Messrs. Hunter &. Frey, of Memphis, at $1.02 per cord for brush and $1.50 per cord 
for poles. 

The season's work included the construction of three mats, 650, 700, and 800 feet 
long, covering the upper break, and a fourth, 916 feet long, covering the lower break 
and the under side of Hopefield Point. All were 310 feet wide, and the cost $6,034 



postponed till after the mattresses were sunk. The slope ^ 

work included 1,975 linear feet of bank graded and 28,940 cubic yards of materia] 
moved at a cost of $0,054 per cubic yard. 

The paving began at the edge of the connecting mattresses near the low-water 
lino and extended up the graded slope to from 26 to 30 feet above low water. It 
was carried to this height to got above a stratum of sand. The average thickness 
of the paving was 10 inches, of which 3^^ inches was crushed rock placed on the sur- 
face of the ground and 6^ inches of riprap placed on the layer of crushed rock. The 
amount of paving done w%8 3,112 squares and the cost $9.20 per square. The total 
cost of the work, including nn item of $4,469.27 for work on other portions of the 
revetment, was $96,814.43. Not including the above item, the cost was $92,345.16, or 
$31.52 per linear foot of bank protected. (For further details see report of Assistant 
Engineer William Gerig.) 

The new mattresses were sounded along sections 100 feet apart in November and 
December, 1893, and again at medium stage in May, 1894. A comparison of the two 
sets of soundings indicates settling at a few points, but the settling is not great 
enough and not sufficiently uniform from section to section to permit the dedaction 
of a reliable conclusion as to the cause. The soundings will be again repeated during 
the coming low water. 

Memphis HarhoTy 2S0 miles below Cairo, Sand Bar. — A full description of the sand 
biir which obstructs a portion of the public landing is given in former annaal 
reports. In its present development it covers over 1 mile of the city front below the 
mouth of Wolf River, obstructing the landing at the Anchor Line elevator and 
about two-thirds of the paved levee. A further growth of the bar down the levee 
may be anticipated, but without much increase in its width. All the boats seeking 
this port will probably not bo able to effect a landing close up against the paving 
at next low water, as they have done heretofore. The evident solution of the diffi- 
culty for this year and for several years to come will be to use wharf boats, anchored 
at the edge of the bar, and connected by landing stages or bridges with the pave- 
ment of the levee. Then, at some future time, when the bar has expanded to its fall 
length and Avidth, the use of wharf boats can be again dispensed with by extending 
the paving of the levee out to the edge of the bar. 

Bank protection. — The river frontage of the city extends from the month of Wolf 
River to the Kansas City and Memphis Railroad bridge, and is 13,300 feet long. Of 
this, 9,500 feet have been protected from caving as follows: From the mouth of Wolf 
River to the foot of Beale street, a distance of 6,500 feet, it is protected b^ bnah 
and stone mattresses, laid at various times between 1878 and 1887 ; for a distance 
of 2,100 feet below Beale street it is protected by the citizens' dikes, constructed in 
1886 and 1887; and for a distance of about 1,000 feet above the bridge it is protected 
by a continuous revetment, constructed by the bridge company as a protection to its 
shore x)ier and abutment. These revetments Are believed, to be in good condition 
and in no need of repair. The only portion of the bank unprotected is that included 
between the lower end of the citizens' dikes and the upper end of the bridge com- 
pany's revetment, and is 3,800 feet long. In its last annual report the commLBsion 
has included an estimate of $100,000 for the purpose of revetting this interval. 

Nonconnah Jiock^ SS6 miles heloio Cairo. — The rock is located in Tennessee Chute 
opposite the mouth of Nonconnah Creek. Since 1890 the channel of the river at low 
water has occupied a narrow span of 700 feet between the rock and the Teaneeeee 
bank, where towboats have some difficulty in flanking the bend without coming 
uncomfortably near to this obstruction. At the dat-e of my last annual report a con- 
tract had been let to remove the rock, under an allotment of $6,000 ma<le for this 
purpose. The work of removal was commenced the latter part of September and 
suspended in November on account of rising river. 

The plan of operations was to honeycomb the rock by a number of well-distribnted 
charges of dynamite to be exploded simultaneously with the expectation that a large 
portion of the rock would be pulverized fine enough to permit its being waslied 
away by the river current and the remainder of it broken up in small enough pieces 
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"to -permit easy removal by dredging. The results of this plan as related by the con- 
"tractor were far from satisfactory. The rook was not'pulverized nor broken up into 
BiEia.11 fragments, but, on, the contrary, the experiment proved nearly a total loss in 
i>otli time and money by the cementing together of the blasted rock before il could be 
dredged ont. This necessitated a resort to surface blasting to loosen the material 
lor the dredge. 

A. Burvey of the rock made November 20 and 24, 1893, as compared with the pre- 
"vious survey of September, 1892, shows that only 335 cubic yards of rock has been 
x-emoved and the height of the rock reduced only 3i feet, bringing it to the level of 
1-foot Btage below low water. 

Helena Barhory S06 miles below Cairo. — The work of improvement consists of a con- 
tinuous revetment 600 feet long and of 5 spur dikes, constructed in 1889-*90, to pro- 
tect 3,000 feet of caving bank in front of the town. It is fully described in previous 
reports. Its condition is substantially the same as described in last annual report. 

LBVEBS. 

In the second engineer district are included the lower part of the Lower St. Fran- 
cis Basin to which allusion has been made in the report of the first engineer district, 
also the Upper Yazoo levee district on the left bank and the tipper and Lowei 
White Rivet levee districts on the right bank. Work has been done during the year 
upon both fronts under contracts made during the last fiscal year. 

Upper Ytuoo levee disiHcty 244 to S65 miles below Cairo.— This district has a river 
frontage of 120 miles and contains 110 miles of levee. The levees are in a higher 
state of efficiency than m most other part« of the system. They have generally 
l^ades 3 or 4 feet above the highest recorded water, full crown and section, and 
lianqnettes where the height makes it advisable. During the past season the fol- 
lowing levees were raised and enlarged under the contracts in force at the begin- 
ning of the fiscal*year : 

10,500 feet along mile sections 57-68 (304-307 L). 
12,800 feet along mile sections 60-62, 63 (309-312 L). 
16,800 feet near Malone's Landing (356-358 L). 
11,900 feet below Pushmataha Landing (360-365 L). 
The season's work included also the construction of a new levee below Lake 
Charles (358 L), where the old levee was threatened by a caving bank. The levees 
^were raised to a uniform grade of 4 feet above highest recorded water and were 
given a width of 10 feet on top and side slopes of 1 on 3. A banquette was added 
to a portion of the levee near Malone's Landing, where the foundation was not good. 
The prices paid varied from 12.24 to 20 cents per cubic yard. The total amount of 
material placed in the levee during the year was 521,800 cubic yards, and the total 
cost, including office and engineering expenses, was $92,511.81. 

Under the provisions of the river and harbor act of July 13, 1892, the allotment of 
$100,000 for this district for the fiscal year ending June 30, 1895, less 10 per cent, has 
been put under contract and will be expended in enlarging the existing levee ^om 
Austin, Miss. (289 L ), northward for a distance by levee of 20 miles. As the pro- 
posed enlargement lies above the mouth of the St. Francis River, and as the water 
alon^ its front will rise higher when the St. Francis levees are completed than it 
has in the past, the grade has been fixed at 5 feet above the highest recorded fiood. 
The crown will be 10 feet wide and side slopes 1 on 3. The work was let in four con- 
tracts and operations on three of them have already commenced. The pri('es paid 
range from IH to 16.98 cents per cubic yard. 

Cable yards. 
Aggregate contents of levees May 1, 1893 8,280,749 



Added by the United States between May 1, 1893, to May 1, 1894 521, 800 ' 

Added by the local district between June 30, 1893, and May 1, 1894 299, 147 

Total to May 1, 1894 9,101,696 

Lost by abandonment May 1, 1893, to May 1, 1894 101,350 

Aggregate remaining May 1, 1894 9, 000, 346 

Upper White River levee districtf 306-340 miles below Cairo.— This district comprises 
the upper half of the narrow^ belt of overflowed land, averaging about 10 miles in 
width, which lies between the Mississippi and White rivers, llie levee begins at 
the foot of Crowley's Ridge, at Helena Ark. (306 R), and, at the date of last annual 
report, had been extended to Yellow Banks Bayou, a distance by levee of 22 miles. 
During the past season the levee has been extended southward 6,500 feet by a new 
levee, and tne existing levee for a distance of 8,045 feet above Yellow Banks Bayou 
has been raised and enlarged. The contracts under which the season^s work was 
done were let during the last fiscal year, and an abstract of same is included in my 
last annual report. The levees constructed the past year have been raised to a grade 
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of 3.5 feet above tho highest iccorded water, which, in this locality, was that of 1890. 
and were made 8 feet wide on top with side slopes of 1 on 3. For thoproJecte<l work 
of tho comiuf? season tho section will be the same, but tho grade will be raised to 4 
feet above tho 1890 flood. The amonnt of material placed in the leveo during the 
year by tho United States was 269,106 cnbio yards. Tho work was difficalt and 
expensive, and tbc prices paid ranged from 21| to 27 cents per cubic yard. 

Under the provisions of tho river and harbor act of July 13, 1892, tho allotment 
of $53,000 for this district for the fiscal year ending June 30, 1895, Ices 10 per cent, 
has been put under contract and will be expended in extending tho existing leves 
southward a distance of over 4 miles. The work has been let in three contract^ 
and at this date operations have been commenced on two of them. The prices paid 
are low and range from 10.45 to 16^ cents per cubic yard. 

Cable yard* 

Aggregate contents of levee May 1, 1893 1, 374, 191 

Added by the United States up to May 1, 1894 ' 269,106 

Added by the local district uj) to May 1, 1894 None. 

Total to May 1, 1894 t-, 643, 297 

Lost by caving or'abandonmert May 1, 1893, to May 1 , 1894 None. 

Aggregate remaining May 1, 1894 1, 643, 297 

Lower White liiver levee disiHct, S40-3SJ miles below Cairo.— This district comprises 
tho lower half of tho narrow belt of overflowed land between the Mississippi ami 
White rivers, and its line of levee when joined to that in the upper district will 
form ono continuous levee, beginning at Helena, Ark., and extending downstream to 
a point about 5 miles below Henrico, a distance by river of about 80 miles. At the 
date of last (uinual report the levee in tho lower district had developed to a length 
of 21^ miles* fronting on the Mississippi River and had been extended northward, to 
a point opposite the head of Ishind Iso, 68 (362 R). During the jjast season the levee 
has been extended 20,000 feet, or nearly 4 miles farther northward to a point oppo- 
sito Ofi'nt's Landing, Ark. (346 R), and the existing levco has been raised and 
enlarged for a distance of 7,2(X) feet in tho vicinity of Laconia, Ark, (374 R), where 
the foundation had developed serious defects. Tho contracts for tho new levees at 
the upper end of the system were let during the last fiscal year, and that for the 
enlargement at Laconia was let during the current year under a balance of funds 
that was left over from previous allotments. Tho prices paid were 12 cents for the 
enlargement and 14^ and 18| cents per cubic yard for tho now work. The total 
quantity of material placed was 430,173 cubic yards, of which 49,198 was enlarge- 
ment and 380,975 new levee. The grade and section aro the same as in the upper 
district. 

Under the provisions of tho river and harbor act of July 13, 1892, the allotment of 
$75,0(X)for this district for the fiscal year ending June 30, 1895, less 10 per cent, has 
been put under contract and will be expended in enlarging the Big Henrico levee 
near Henrico, Ark. (383 R), to the extent of 50,000 cubic yards, and in extending the 
upper end of the system northward from its present terminus near Offut's Landing. 

Tho prices realized were 12.98 cents per cubic yard for the enlargement at Henrico, 
and 15i and 15.95 cents per cubic pard for the new work of extension at the upper 
end. Under these prices it will be possible to extend the levee during the coming 
season a distance of 16,700 feet, or 3^ miles. 

This extension added to the projected extension southward of the loveo in the 
upper district will reduce tho gap between the two levee systems to a length of 9| 
miles. 

Cuhic yards. 

Aggregate contents of levees May 1, 1893 1,200,638 

Added by the United States to May 1, 1894 430.173 

Added by tho local district to May 1, 1894 None. 

Total to May 1, 1894 1,630,811 

Lost by caving or abandonment to May 1, 1894 None. 

Total in place May, 1894 1,630,811 

SURVEYS, GAUGES, AND EXAMINATIONS. 

In tho first district the surveys made during tho year include the usual hydro- 
graphic survey of Plum Point Reach at low water and special examinations of tho 
revetments at New Madrid, Mo., Daniels Point, Ashport Bend, Osceola Kar, and 
Bnllerton Bar, also routine observations, when practicablo, of the shoal crossings in 
Plum Point Reach. 
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The snrveys in tlio second district mndo dnrlii^ the year inclndo a special examin- 
ation by sonudiugs of the revetment at Hopctield lit^nd, a survey of Noncouuah, 
Rock, a hydrographic survey of the riverfrom Old Town, Ark., to Knowlton's, Ark.^ 
a distance of 40 miles, and a survey of loeat.on for a levee to connect the leveo sys- 
tems of tho Uijper and Lower White River levee districts. In »Septonibcr all the 
crossings and shoal places within the limits of tl>o first and second districts were 
located and sounded by tho survey party. A complete list of the soundings and the 
deptha obtained is appended to this report. 

PLANT OP FIRST AND SKCOXD DISTRICTS. 

At the close of last season's work the floating plant and other property, exceptinp^ 
that in the United States warehouse at Elniot, Ark., was collected about oue-balf 
mile below Memphis to be cared for until a^ain required, and to receive necessary 
repairs. The repairs to the steamers have been extcusive. The Minnetonka has 
received a new deck, guards, fautails, and pitmen, and extensive repairs to the 
boiler-settings, pip^S) and machinery, including boring out of cylinders. The 
pteamer Titan has been docked to receive new jilanks at the water- lino and an 
adjustment of her hog chains. Steamers Cr}'a/ia»i and Abbot hiivG both had exten- 
sive repairs to hulls, pipes, and machinery. The hull of the Itasca has been replated 
and the pipes and machinery have been thoroughly overhauled and repaired, 
including boring out of cylinders. Large graders, N()s.!2and4, have received consid- 
erable repairs to hulls and machinery. They are old, having been built in 1881, and 
will last about two j^ears more. Tho hulls .of oGice boats Hfiasissijypi and No. 39 
have been rebuilt. Store boat No. 26 has been repaired by replacing the hull by the 
hull of a fairly good coal barge. Quarter boat No. 11 is being repaired in a similar 
way. Maehine shop boat No. 1 has been extensively repaired. Pile-drivers Nos. 19 
and 21 have been docked and their hulls, decks, and leads rebuilt. Pile-driver No. 
20 will be similarly repaired. Mat barges Nos. 5 and 6, which were converted from 
coal barges, have received extensive repairs, 3 sets of fascine barges have been fitted 
up, 7 decked barges have been thoroughly repaired, and minor repairs have been 
made to other pieces. 

Astatement of expenditures showing the amount expended on each piece and a 
list of property on hand, with its estimated present value, is hereto appended. 

Tho plant bas been increased during tho year by the purchase of 29 decked barges 
120 by 30 by 6 feet, 4 small flats and 2 jnattress ways, and has been decreased by the 
condemnation and sale of 5 pile-drivers, and the loss of 1 barge by sinking. 

In addition to the above, tho plant was temporarily increased during the season by 
the transfer of 2 steamers, 2 mat barges, 20 decked barges, and 4 quarter boats from 
the third district, and by the charter at different times of 10 barges, 1 towboat, and 
2 harbor tugs. 

SXPERIMEXTAL DREDGE. 

The drawings and specifications for the dredge have been prepared by the dredg- 
ing committee, and to me has been assigned the duty of disbursing the funds allotted 
for its construction. 

The preparation of tho detailed drawings was commenced in the fall of 1892, and 
the contracts for the heavy parts requiring lougest to complete were let before the 
close of that 3'ear. Contracts for other parts were awarded from time to time as the 
specifications for them were completed. The hull, boilers, and cabin were awarded 
to Ed. J. Howard, Jeftersonville, Ind. ; the centrifugal pump and its suction pipe to 
Joseph Edwards & Co., New York; the screw or propeller pumps to E. P. Allis Com- 
pany, Milwaukee, Wis. ; tho forward suction pipe, piping in the hull of the dredge, 
and the first invoice of floating pipes, to Chas. Hegewald Company, New Albany, 
Ind.; and to Kupferle Bros., St. Louis, was awarded the construction of the more 
delicate parts, as the weighing apparatus, velocimetei's. etc. A second invoice of 
floating pipes, was obtained from the Springfiehl Boiler Manufacturing Company, 
Springfield, 111. 

After much delay the hull, with no machinery except tho centrifugal pump on 
hoard, was launched at Jefi'ersonville, Ind., August 27, 1893, in a nearly completed 
state, and on the 27th, with three barges as lighters to carry tho heavy iron work, 
was started down the river in tow of the steamer Rackety en route to St. Louis. 
Progress was delayed by grounding on shoal bars and the dredge did not reach St. 
Louis till September 18.* After arrival there the work of completing the unfinished 
contracts was lapidly prosecuted under tho immediate supervision of Colonel Flad. 
By October 28 the dredge wa s ready for experiment, and a trial of the machinery was 
had that day in presence of the Commission. Experiments were then commenced 
and were continued at St. Louis during tho month of November. On appearance of 
ice December 1, the dredge was taken in tow of steamers Titan and Vidalia and 
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started for Memphis, arriving there January 1, 1894, after a detention of over tYo 
weeks at Grand Tower^ 111., by ice and low water. Contemplated changes in the 
floating pipes commenced at St. Louis were then completed and the experiiueotB 
continued through January and the early part of February on the sand bars in the 
vicinity of Memphis. Further experiments pumping sand were then discon tinned 
and the dredge was placed in temporary harbor with the first and second district 
fleet below Memphis. Further trials have since been made with the Allis pumps to 
test their capacity. At this date the Allis sand pump has been accepted and the 
final trials with the jet pump are iu progress. 

The results of the experiments so far made may be summarized as follows: 

The Edwards centrifugal pump has from the beginning given satisfaction, and hu 
developed a capacity far exceeding the requirements. 

The Allis sand pump, as at first designed and constructed, failed to deliver the 
requisite quantity of wati>r on account of deficient engine power. This difficultj 
was overcome by inserting a new screw with less area of blade. The effect of this 
change was to permit the engine to develop greater speed and power, and at the same 
time to increase the capacity of the pump. After a long series of trials extending 
over a period exceeding two months the requirements of the contract have been ful- 
filled and the pump has been accepted. 

The screw pump which was intended to supply the jets at the end of the forward 
suction pipe fell far short of its requirements in its first test. The explanation 
given for this was that the blades of the screw did not completely fill with water. 
Guide vanes were then inserted with but little effect upon the previous results. 
Finally a new screw, constructed upon a design in which the centrifugal principle is 
an.important feature, has been inserted, and from the results so far obtained with it 
promises fulfillment of the contract stipulations. 

The principal trouble experienced with the fioating-pipe system has been the kink- 
ing of the pipes, due to the reaction of the discharge at the point of efilux. Dericee 
to overcome the effect of this reaction are at present under consideration, and wiU 
be attached to the pipes before the experiments are resumed. Another difficulty 
encountered was the sinking of the pipes by choking with sediment when the pro- 
portion of sand to water became excessive. Experiments show that when the ^and 
exceeds 15 per cent of the mixture the pipes accumulate sediment, and when it 
exceeds 20 per cent they rapidly choke up, stop the flow, and cause the pump to lose 
its priming. For reasons of safety during the experiments, additional buoyancy was 
given to the pipes by empty oil barrels lashed under their sides. The real reason for 
the sinking of the floating ])ipes was the absence of the proper control over the pro- 
portion of sand entering the suction, which control is a matter of some difficulty 
with the after suction pipe, designed by Joseph Edwards & Co., which was ased in 
most of the experiments. As the forward suction pipe, with its jets to stir up the 
sand, promises a more regular feed than it is possible to get with the after pipe, it is 
now proposed to connect the former with the Edwards pump for the expenmeuts to 
be made the coming season, and the necessary additional piping for this purpose has 
been ordered. Plans are also in preparation for more floating pipes in addition to 
those already purchased. 

Respectfully submitted. 

S. W. ROESSLER, 

Captain of Engineen. 
Gen. C. B. Comstock, 

rreiident MisBiitaippi Biver CommisHon. 
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Sounding shoal bars — Cairo to White Hive}-, September 18-28^ 1893. 



Location. 



Cairo Point to Filmore City 

llt-ad of Putneya Bend 

Island No. 2 to Lacas Bend 

Luraa Bend to Columbas 

Medleys Croaking 

Hickiuan Bend 

Below Hickman, Ky 

Inland No. 8 to James Bayou 

Lesters Crossing 

Tolers to La Forge 

La Forge to T^atsons Point 

Watsons Point to Morrisons 

Black Bank to Watsons 

State line (Kentuckv and Tennessee) 

AVreck of Guiding Star 

Point Pleasant 

Above Lazelles landing 

Kuddles Point to Silvertop 

V ppcr Cberokeo Crossing 

Opposite Stowarts Landing 

Lower Cherokee 

Batsells Landing 

Atkinsons Lauding 

Le Dakea Landing 

i mile below Le Dakes 

IlathAways Landing 

Head Island. No. 18 

Cottonwood Crossing 

Mitchells Point to Lintdale 

Mcdway to Inland No. 21 

Opposite Hickman Landing 

Bend Island, No. 25 

Island No. 26 to O'Donnells 

Gold Dust 

Opposite Dike Elmot Bar 

1 railo below Fletcliera Landing 

New Haven 

Plum Point to BuUerton Tow-head 

Plum Point to Osceola Bar 

BuUorton to Yankee Bar 

Yankee Bar to Craighead Point 

Fulton to Island No. 34 

Island No. 34 to Hatchie 

Hatchie to Morgan Point 

Morgans Point to Bluffs 

Bend Inland, No. 35, to Cedar Point 

Cidar Point to Deans Island 

Deans Island to Densford Light 

Centennial Island to Foglemans Chute 

Head chnte Island No. 40 

Id chute Island No. 40 

Do 

Head Island No. 40 to Bradleys 

Old Hen Light to Hopefield Bend 

Bridjro to foot of bluns below incline 

Presidents Island from Tennessee Chute... 

Keeves Landing to Horn Lake Bend 

Scanlans Tow-fiead to Cow Island Bend . . . 

Cow Inland to Cat Inland Bend 

Star LandincT to HarkleixKles 

Polks to Blue Point 

Peters Tow-Head to light below Commerce 
Light below Commerce to Peters Landing . 

Peters Landing to Mboons 

Mhoons to head Walnut Bend 

W.ilnnt Bend to Fox Island 

Fox Island to Hardins Point 

Hardins Point to 0. K. Landing 

Hsrbarts Landing to St. Francis Island . . . 

Prairie Point to Uland No. 60 

Williams Landing to Montezuma Bend 

Friars Point to Westover Landing 

Allisons to head Island No. 62 

Gradys Landing to Scrub Grass Island 

MoDtgomery Point to Victoria Bend 



Distance 
from 
Cairo. 



MUet. 

10 

12 

21 

29 

35 

30 

43 

51i 

62^ 

67 

68 

73^ 

76^ 

77 

79A 

82 

85 



Depth. 



Feet. 


12 
23 
22 
10 
20 
16 
15 
14 
21 
10 
13 
14 
7* 

9 
12 

94 
II 

6 

n 



«0i 


13 


91 


14 


»U 


7 


loij 


10 


102 


15 


l02Jy 


10 


120 


13 


123 


17 


I24i 


12^ 


128 


12 


13U 


13 


145 


12 


140 


12 


157 


14 


158i 


10 


m 


9 


162J^ 


8 


166 


11 


IRil 
168? 


9 


13 


170 


11 


177* 
180} 


U 
10 


181 


9 


182 


18 


196 


18 


197i 


18 


190^ 


18 


207 


13 


212 


12 


213 


10 


215 


18 


213 


G 


227i 
23;<J 


,.i 


2381 


13 


243| 


lOi 


248 


10 


254 


12 


259 


15 


268i 


ir> 


270} 


10 


27U 


10 


274 


20 


278 


21 


290il 


18 


294 


13 


q 


18 
18 


309 


13 


319 


14 


327 


154 


•337i 


18 


394 


14 r 


398 


154 



Remarks. 



Sept. 18, Ci^ro gauge, 64. 
Belmont gange, 5|. 



Sept. 19. 



' Morrisons gauge, 5^. 
I New Madrid gauge, 54. 



Sept. 20. 
Cottonwood gauge, 34. 



Amelia gauge, If),. 
I Sept. 21. 



I Fulton gauge, 6|. 



Sept. 22. 



Memphis gauge, 4. 

Sept. 23, Mem|>hi8 gange, 4}. 

Sept. 25, Memphis gauge, 4^. 



Mhoons gan^e, 2|. 

Sept. 26. 

Do. 

Do. 
Sept. 27, Helena gauge, 5.3. 

Suntiower gange. 0.7. 

Sept. 28. 

Gumby ville gauge, 9.5. 
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Appendix 2 A. 

report op assistant engineer william gerio on improvement of iiarbob of 

new madrid, mo. 

United States Engineer Office, 

Memphis, Tenn., December SO ^ JSOi. 

Captain : I have tho honor to sabmit my report on tho Now Madrid, Mo., harbor 
work during July and August, 1893: 

I'ho work covered by the project was to put in a fascine mat 12 inches thick. 25'J 
feet wide, and 1,000 feet long, or as long as could be built by tho appropriation, the 
mat to begin at the upper end of the high ground on which New Madrid is located 
or at Dry Bayou. 

Construction. — Work began immediately after the arrival of tho plant at New- 
Madrid, Mo., on July 21, 1893, and was finished August 31. The weather was vcrj* 
favorable, and. the river remained practically at the 10- foot stage. 

Labor.^The supply was not very abundant. Whites, subsisted by the Govern- 
ment, were employed in all responsible positions. At first the common laborers were 
whites and selt-subsisting, but, owing to tho hot weather and hard work, they were 
soon replaced by negroes. Tho price paid was $30 per month and subsistence. The 
self-subsisting labor received $1.25 per day of eight hours. 

Matci'iah. — Brush and poles were obtained by contract at $1.05 per cord for tho 
former and $1.50 per cord for the latter, and the source of supply was from 10 to 30 
miles above the work. The deliveries were not sufficient, owing to the fact that the 
estimated quantity to be used per day was too small. 

Stoue was obtained by ^contract from the quarries at Apple Creek, Missouri, and 
stored on the bank during the spring. 

Fascine mattresses.— Tho method of holding the barges and tho mat, by means of 
cables fastened on the bank, was the same as in previous years. 

A HO t of platform or fascine barges were used in addition to the mat barges, and 
joined to them longitudinally. Tlio platform barges were ordinary barges with an 
extra deck raised to the level of the platform on the mat barges. Along the side of 
these, joining the mat barges, formers were built in which to construct the fasciites, 
the tops of these formers being the same elevation as the highest point on the mat 
ways. Under the platform of the mat barges were placed 19 reels 13 feet apart, the 
two outside reels containing |-inch and the others ^^r.-i]ich galvanized steel strauds 
(made of 7 wires each). These are the bottom cables, and the ends of each were 
made fiist to the head and are under the mat at right angles to the fascines. Each 
cable was in one p iece, its length being determined by the length of the mat. Friction 
brakes were used on the reels to keep these cables taut . 

The method of procedure during tne construction of a fascine mat was: First, a 
largo head about 3 feet in diameter was made of hard- wood poles, tho diameter of 
tho butts of tho poles being from 4 to 8 inches, and to this head were fastened the 
bottom cables. The weaving strands, which were j-incb galvanized-steel strands, 
composed of seven wires, were also fastened to the head at the same places as the bot- 
tom cables, and hence there were nineteen of these 13 feet apart. A fascine was 
mado by placing brush from 1 to 4 inches in diameter at the butts in the formers 
and compressing them into ronnd bundles or fascines 12 inches in diameter by 
means of the lever chains, and, while thus compressed, were tied together with No. 
12 gal vani zed-steel wire. Care was taken to keep the butts well scattered. The 
fascine was next raised out of the formers and pushed to the ways and down to tlie 
head, when tho weaving cable was passed over the fascine, then down under the 
fascine and bottom strand, up between the fascine and head ; then a pair of 6-iaeh 
blocks, one end fastened to the mooring barges and the other — by means of a "Haven 
clamp'' — attached to tho weaving strand, and 6 men at each set of blocks pulled the 
fascine down to tho head. While the strain was on the weaving strand it was either 
clamped to tho bottom strand or held so the fascine could not separate from the 
head, or one from the other, by driving a staple into the butt of a willow so as to 
take both tho weaving and bottom cables. The weaving and bottom cables were 
clamped together, every tenth fascine besides being stapled, so that the fasciues 
could not slip apart. This method was continued until tho mat was built of the 
desired length. 

The labor on the mat was divided into three parties ; one party unloailed the bmuh 
off the barges, the second party carried the brush to the formers and made the fas- 
cines, and tho third party assisted tho second in raising the fascines out of the 
formers down on tho ways and tied them together. When tho ways were filled, the 
friction brakes were raised and the launch made, tho brakes being put on again jast 
before the launch was completed, so as to get a uniform strain on each cable. 

In order to strengthen the mat, five longitudinal wire strands, 26 feet apart, \rer8 
placed over its whole length ; the first one was on tho outside or channel edge, and 
of ^-inch diameter, composed of nineteen galvanized-steel- wires; the second Avaa 
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also ^iuch autl tbo romaindcr were f-incli diameter, composed of seven wires. These 
dtrands were fastened to the head of the mat at the same places as the other strands, 
and were clamped to the weaving strands at every tenth fascine, the clamps being 
so arranged as to come half way between those on the bottom of the mat. 

The shackle straps were fastened to the mat by first taking a turn aronnd the head, 
then encircling two or three fascines about 10 feet from the head, and thon clamping 
to the top strands. Seven shackle straps were used, the two nearest the shore not 
being backed np with top strands. 

In order to give the mat the necessary rigidity in sinking, longitudinal i)ole3 of 3 
to 8 inches diameter at the butts were placed over_ it, the rows being 13 feet apart, 
and were fastened to the mat with No. 12 galvanized wire and No. 9 copper wire. 
The ties were 4 feet apart, one of copper and thenext two of galvanized wire. These 
-\vire4 encircleil a fascine and a pole. Care was taken to keep the galvanized and 
rt»pper wires well apart so that no chemical action could take place and destroy the 
wires. 

At first tno progress of construction was slow, owing to the. fact that the labor was 
imt rained and that the fascine mat was an experiment, but after the details had been 
worked out fairly good progress was made. 

Mattress construction was begun on July 27 .lud completed on August IG, when the 
mat was sunk. Its dimensions were 900 by 250 feet, 2,250 squares (ot'100s(xuare feet). 

BiTish used per square cords. . 1. 60 

Poles used per stiuarc do . . . .05 

Stone, ballasting cubic y anls . . . 57 

Total cost of mat per sriuare $6. 25 

Gradi«ij. — There was not a very large amount of grading to bo done, as the bank 
bad nearly a 1 on 3 slope, excepting at the upper end, where the graders had to bo 
nsed. Hydraalic grading began on August 17 and was completed August 25. The 
graders used were No. 40 and pilo-dxiver No. 20, the same as employed at Hopefield 
JJend, Ark., during last season. 

Bank graded linear feet.. 360 

Material moved *. cubic yards . . 2, 154 

Cost per cubic yard cents . . 8 

Theexcessive cost was due largely to a pile of very compact sawdust, Avhich v/as 
removed with difficulty 

Connecting t?m«re««e«.— Narrow connecting mats were placed along the entire bank, 
protected, as the river mat did not como up to the water's edge. These were built 
on the ways, and were of the old type of mattresses, and then launched in place. 

Total length of connecting mats built, including laps linear feet . . 1, 000 

Average width of connecting mats feet. . 15. n5 

Total built, 1.55.5 squares ( 100 square feet) square feet . . 15, 550 

Brush and poles used per square of mat cords. . 4 

Stone (ballast and sinking) per square of mat cable yards . . ' 2. 50 

Cost per square foot in place cents . . 15. 63 

The quantity of stone nsed was large, as an extra amount was placed on the mat 
from the zero to the 10-foot contour. 

Pari »^.— Preparatory to paving the grade was ne«atly dres8e4l. Paving began at or 
near the 8- foot contour and extei^ded to the 27-foot contour. The spalls used in pav- 
ing were from 1 to 10 pounds in weight and stone from 10 to 40 poun ds. The average 
thickness of paving was 10 inches, 4 inches of spalls and 6 inches of riprap. 

Linear feet of bank paved was 900; square feet of bank paved was 72,008 — 8,001 
square yards. • 

Total cost exclusive of grading, 8.36 cents i)er square foot. 

SUMMARY. 

I*cr linear foot. 

River mat, 900 linear feet, 2,250 squares, cost $15. 62 

Connecting mats, 900 linear feet, 155.5 squares, cost 2. 32 

Paving;, 900 linear feet, 72,008 sq uare feet, cost 7. 58 

Sundries (superintending care of plant and repairs) 2. 26 

Total cost, per linear foot 27. 78 

Nine hundred linear feet of revetment cost $25,000. 

Accompanying this report is a tabulated statement showing expenditures in detail. 
The plan showing location and dimensions of the work has been sent to the ofiice. 
Respectfully submitted. Wm. Geuig, 

Adsiatant Engineer, 
Capt. S. W. ROES8LER, 

Corps of JSngincers, U. S. A, 
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StaUment of expenditures at Neto Madrid, Mo., from July 1 to August SI, lS9i, 



Items 


Superin- 
tend- 
ence. 


Care of plant. 


Repairs to 
plant. 


River mat 


Quan- 
tity. 


Cost. 


Quan- 
tity. 


Cost. 


QOAII- 

lity. 


CxKt 


Labor 


$545.13 
11.24 
41.79 




$220.81 
18.32 
67.64 


$227.44 
11.17 
42.90 




$3,421 ee 


Subsistence service ...... 




lOSLC 


Subsintenco stores ......... 




4fiOS 


Brush cords.. 


3.460.5 
134.5 
1,277.5 
1,906 
24.792 


S,SOLS 


Poles . . cords 












20153 














2,»Lft 
251 « 














Wire strand steel lbs - . 












1.2S0.S 


Coal 






8.47 








PiMns ft.. 










46.3 


Jf.« 


Lumber ft.. B. M.. 










38.37 
5.40 




tJDikes anduails lbs. .' 






300 


3,713 
1,119 


27.40 


$4<an1esi lbs. ' i 




3<l; 


Ciini, No-.l ' 








467 I" 


Manila rone lbs.. -- i 








10) fi 


Tmii And Rteel lbs 








142 
200 


4.26 
13.72 

2,00 
12.00 

5.00 

9.73 




Oflkuin . . . .lbs.. 












Paints 












Oilfi and pniriiieera* snnnliea 






33.50 
5.00 
5.00 







2.9B 


Ice lbs.. 

Miscellaneous .......... ...... 


5.00 


1.200 


4^800 


20. « 

sap 












Total . . 


603. 16 




358.74 1 


371.99 




12, 331 a 













Items 



Labor $485.44 

Subsistence service .1 3. 62 
Su bs isteuce s tores . . i 13. 45 

Brush cords 

PoIps cords 

Stone yds 

Wire, copper. . -lbs 
Wire strand st«el, 

lbs 

Coal 

PiliDK ft, 



Lambert. ft., B. M 
Spi kos and nails . 1 bs 

Staples lbs 

Clips No 

Manila rope lbs 

Iron and steel. .lbs 

Oaknni lbs 

Paints 

Oils and engineers' 

supplies ..'. 

Ice lbs. 

Mi.<tcelIaaeous 



Total 507.51 




Kiver mat, 900 by 250 feet. 2.250 squares l»cr square. . ?• 25 

Connectiug mat 15,550 square feet per square foot.. 0.15Q 

Bank revetment, 72, 008 square feet do. . .. 0.9H7 

Total revetment per linear foot.. 27. W 
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Appendix 2 B. 

RKPORT OK ASSISTANT ENGINEER AUG. J, NOLTY ON OPERATIONS AT PLUM POINT 

REACH. 

United States Engineer Office, 

Memphis J Tenn,f March 1, 1894, 
Captain : I have the honor to snbmit my report of operatioDs at Plnm Point Reach 
for ten months ending with January — , 1894. 

At the beginning ot the period covered by this report the only field work in prog- 
ress was the sinking of test holes in the bank at Mud Point, Ashport Bend. 

It will be remembered that this piece of bank proved very troublesome during con- 
struction of revetment work last season by reason of sliding and subsidence of large 
blocks, so that tho revetting of this portion of the bank was finally postponed to the 
period of extreme low water. Four holes were sunk here. Tho location of these is 
shown on the accompanying progress sheet, and sections are appended hereto. 

Tho boring party consisted of 1 foreman and 6 laborers. Tho holes were started 
with a 4-inch casing, which was driven down from 90 to 115 feet, or as long as 
reasonably good progress was made, preference being given to the large casing on 
account of the large gravel frequently encountered, which entered more readily 
into the 4-inch sand pump. A'2|-inch casing was then driven down to the required 
depth. When large gravel was encountered with the small casing an ordinary stone 
drill was sent down to break this up, so that it would enter the smaller sand pump. 
The advance end of each casing had screwed to it a case-hardened sleeve, whose end 
had coarse teeth filed into it, thus making a hollow reamer out of it. This was found 
of great advantage, especially when buried timber was met. Driving down the 
pipe was at first tried, but soon abandoned, as it was found that the threads at the 
pipe end sufifered severely from driving. The method then adopted was to fre- 
quently revolve the pipe, and to facilitate penetration a removable platform was 
built upon the pipe, and about a ton of stone placed upon this. The platform could 
be quickly taken down and put up when additions to the pipe were made. The pene- 
tration of the holes was as follows, viz : No. 1, 164 feet ; No. 2, 110 feet ; No. 3, 166 feet ; 
and No. 4, 168 feet. 

Work was l>egan on March 22 and completed on July .6, giving a total working 
time of 840 hoars. This gives 1 foot penetration for every 1.38 hours' work of the 
party. No special difficulties were met with and no pipe or tools lost. The cost of 
this work will be found in the statement of cost of work accompanying this report. 
Storage of atone. — At the close of the previous season's work there remained stored 
at Ashport Bend 2,669 cubic yards of stone and 500 of spalls. Deliveries of stone 
for the season began on the 26th of Ai>ril, when the Huntington and St. Louis Tow- 
boat Company sent their first tow. A quarter boat was at once sent to the place of 
storage and an unloading party organized. The work of unloading continued until 
September 1, after which the stone was used on the works as fast as received. Stone 
was furnished by the Huntington and St. Louis Towboat Company and by Irwin 
& Burke. The first-mentioned firm delivered the stone at the works on their own 
barges, while the latter loaded it on United States barges, the towing being done by 
our own towboats. The total amount of stone received during the season is as fol- 
lows, viz: 
Huntington and St. Louis Towboat Company : Cubic yards. 

Limestine riprap : 18, 295, 64 

Sandstone riprap 10, 879. 77 

Sandstone spalls 799. 60 

Limestone spalls 5, 279. 81 

Irwin & Burke : 

Limestone riprap 21, 994. 15 

Limestone spalls 1, 940. 40 

Total receipts 59,188.37 

There remains on the bank at Ashport Bend 600 cubic yards of stone. Karge No* 
212, while in tow of the Osceola, was sunk at Cherokee Crossing, and the barge* 
together with its load of stone, proved a total loss. 

There was furnished the Gold Dust Dam party from the depot at Ashport Bend 
4,190 cubic yards, and to the Bullervon revetment party 17,286 cubic yards. The 
cost of towinj^ 23,934 cubic yards from the quarries at Apple Creek to the depot was 
$7,373.80, which is equal to $0.3088 per cubic yard. There were unloaded on bank 
41,000 cubic yards at a cost of $0.1680 per cubic yard, and there were reloaded on 
barges 43,566 cubic yards at a cost of $0,306 per cubic yard. There were therefore 
handled 83,566 cubic yards at a cost of 24 cents per cubic yard. In this cost is 
included labor, subsistence, repairs to wheelbarrows, care of plant, and the nee- 

ENG 94 181 
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easary towing. The cost of reloading is much higher than that of unloading, 
because stone is usually received at a high stage of river and consequently the wheel 
is short, whereas the loading back on to barges is necessarily doii« at a k>w itaj^ecf 
river and the wheel is proportionately longer. All stone was broken np so that no 
piece*e\ceeded 40 i)ound8 in weight. Thirty-four thousand cubic yards were Ihtw 
sledged at a cost of 6 cents per cubic yard. Two thousand three hundred and 
seventy -three dollars paid for rent of barges has been charged to stone. The price 
of stone^ cost of towing, cost of handling, cost of sledging, and rent of barges hu 
been added together, and from this sum the cost per cubio yard, which is $1.7292, 
obtained. 

CONSTRUCTION FLKTCHEK8 BEKD. 

During the high water of 1892 section B of the Fletehers Bend rsTeCment vafSeted 
considerable damage at its juncture with section A. The former revetment was cob- 
Btmcted in 1888, but it was not until 18dl that the 4,400 feet of unproteeted bank 
abo^-e was revetted. In the meantime active caving cansed the bank line to re<*ed« 
so that when the two sections were finally joined the place of junctiire became a 
sharp salient acting as a deflecting dam, causing a strong current along the enter 
edge of the old mattresn and a \'ioiont eddy alonj^ shore Wlojr the point. The resah 
was a total destruction of about one-half of section B. 

It had been contemplated to repair this fault in 1892, but no plant being then 
available repairs had to be postponed. 

Work was begun here on Angust 9 by driving the abutment and doing other |»e> 
liminary work. Mattress construction was l>egnn on the IGth of the sama ivHitk 
and on the 26th the mattress, which was 595 feet long by 250 feet wide, waa sank. 
This mattress was of the fascine typo and was the first large one of that kind con- 
structed on Plum Point Reach. At the head of this mat and along the outer hidf for 
its entire lengthy the current was very strong, while inshore there was an eqaall; 
etrong one in a reverse direction. The downstream end of the mattress was there- 
fore Rccurely anch<»'cd with one 2-inch and two li-tnch lines. This waadoneto fn- 
vent any upstream movement during sinking. The latte^ operation was as ami 
begun at the upstream end and proceeded nicely for two-thirds of its leaj^ 
when the mat began to move upstream successively parting theS-inch and onesf 
U-inch lines. The mat buckled badly near shore, two folds being risible after t)i€ 
mat was sunk, but the other half of it did iiot appear to be distarbed as it was ont- 
st<le of the iutlnence of the eddy. The depth of water in the middle of tlie pocket 
was 101 feet below zero. Owing to the concavity of the pocket atvpplemeiital mat 
124 and 477 feet long had to be constmcted to connect the river mat with the bsnk. 
This mat was made long enongfa to folly eover the part of the bottom left exposnt 
by the upstream movement of the main mat. The snpplementad nst was sink h 
inverse order (from the downstreaim end np), and went down in perfect shi^. Tbt 
ill success attending the sinking of the main mat, and which was due to a& emrof 
judgment in underestimating the force of the reverse current, is €he first iastaace 
of unsuccessful sinking that has occurred here since 1885. 

Jshport Bend.—Tmo of the four spnr dikes at Mud Point were ineoMplete at tbe 
close of the last season's work as the river was then not high enoogh to extend tiiea 
the proper distance inshore. On March 11 one pile-driver and crew, together with 
the requisite material, were sent there to finish this work. They completed the wsrk 
on the 25th. ' Although the dikes do not extend outstream as far as originally eos- 
templated no further work will be necessary here, as the eddy is now pretty veil 
broken up by the existing works, and no further subsidence or sliding of the bsnk 
has taken place since the revetment was put in. 

While the storage of stone was in progress some of the unfinished shore paving at 
Mud Point and at section 8a that could not be completed the previous seasos m 
account of running ice and high water, was carried up to the proper height as mod 
as the stage of river w^as favorable for this work. 

Unon subsidence of the last high water extensive damage to the previous season's 
work was noted. The faults were as follows: 77+85 to 80-f40, a distance of 255 
feet, the shore work was entirely destroyed and the inner edge of connecting mat 
somewhat <laiuaged. From station 86+50 to 89+10 the shore work was destroyed. 
At tlio former place the shore cables had parted and the anchor piles were oat of 
perpendicular, all leaning somewhat outstream, and this would indicate that the 
connecting mat had slid down the slope away from the paving, thus leaving a zone 
of baro hank exposed to erosive action. On account of ice and high water it was 
impossible to construct a connecting mat and do the necessary paving at the latter 
place. In neither case were the river mats damaged. The next, and by far the rant 
serious, damage was from station 98 to 115+20, a distance of 1,720 feet. Here the 
entire shore protection had either disappeared or was so badly disintegrated u to 
make its removal necessary. Referring to the progress sheet it will be seen that tin 
sections involved arc 8b and 5. It will be remem&red that between the foot oi tbe 
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former section and head of the latter there had been left a gap cf 100 feet without 
any anbaqueous mat and 150 feet without shore work. The initial damage was done 
here and the caving worked upstream about 400 feet but very little downstream. 
The destruction of section No. 5, where the river mattress was only 200 feet wide, 
was ]>lainly due to undermining along the outstream edge of the mat and the con>- 
sequent sliding down of the mum and connecting mats. Reference to the progress 
sheet will show that the inner edges of the connecting mats rested on the slope from 
the 5- foot to the 12-foot contour, as the river was quite high when tbe5' were con- 
structed. At the last low water there was ^^8ible only a part of the edge of tlie 
highest one of these, and that had apparently assumed a nearly vertical position. 
All shore cables had parted. 

The location of least width of river at the time of construction in 1893 was a little 
below Mud Point, but during the high water of 1893 the point of the opposite sand bar 
moved downstream to about opposite the hea<l of section 5> greatly reducing the 
width of section and of course creating greater depth. When the soundings taken 
in August, 1893, are compared with those taken after the mat was supk the previous 
year it will be seen that the depths along the outer edge of this mat have increased 
by from 35 to 55 feet. The later soundings show settlement over the entire width of 
mat, the maximum being of course along the outer edge. The river mats are still 
hero but in what shape could only be determined by a diver. 

As it was evident that wider mattresses would be required a standard width of 300 
feet was adopted for all subsequent work. Some doubts as to the flexibility of the 
woven mats having been created the fascine type was adopted. The greater flexi- 
bility of this typo it is believed will aUow it to quickly follow any undermining and 
check it before it becomes serious enough to damage the work. 

i?trer mat N^o. 9, — Actual construction of this mat was begun on the 6th of Septem- 
ber, upon which day the outfit was swung- into position for building. No stumps or 
standing timber suitable to fasten the shackle and mooring cables to being found, 
"dead men" had to bo planted. This mat was sunk on the 23d. Its head lies at 
station 121-f-13; dimensions, 1^119 feet long and 300 feet wide; maximum depth of 
watt r, 53 feet below zero. Its inshore edge rested on the bonk for nearly its entire 
length. Near the head there was a deep pocket, and here 354 linear feet of connect- 
ing mnt had to be placed so as to make proper connection, with the subsequent shore 
paving. 

River mat Xo. W^^Tho plant for this mat was swung into position on September 
26. Its head lies at station 115+16, or 40 feet above the foot of mat No. 5 (1892). 
Its length is 658 feet and width 300 feet. It laps mat No. 9 25 feet. The mat was 
sunk on October 6. STaximnm depth 50 feet l>olow zero. In the absence of natural 
fastenings ^* dead men " bad to be used here^. Three hundred and seventy -four 1 iuear 
feet of connecting' mat had to be constructed. 

River mat No. 11, — This mat was begnn on the 9th and efank on the 19th of October; 
maximum depth 89 feet below zero. It is 913 feet long and 300 feet wide. Its 
head lies at station 106-f 40, overlapping mat No. 10 25 feet. Owing to the deep 
concavity of the bank 830 linear feet of connecting mats were required here. This 
mat covered the greater portion of mat No. 5 (1892). 

River mat No, 12, — This mat was not begun until October 25, the mattress plant- 
in the interval between the 19th and 25th being used to constnict connecting mats. 
Ko. 12 is 825 feet by 300 feet wide. Its head lies at station 98+39 and overlaps 
No. 11 25 feet at the' foot, and at it« head a good lap with the uninjured old work 
is made. This mat, together with the preceding one, cover all the damaged work 
of sections 86 and 5. Mat No. 12 was sunk on November 5. Maximum depth 96 
feet below zero. Four hundred and forty-five linear feet of connecting mat were 
required here. • 

River mat No, 75.— This mat was V.egnn on November 9, the inter\'al between the 
5th and 9th devoted to the construction of connecting mats. It is 1,125 feet long 
by 300 feet wide, its head overlapping the foot of No. 9 25 feet. It was sunk on the 
23d of November. The shoro along here being almost entirely free fVom " scallops," 
only 110 feet of connecting mat were required here. For the balance of its length 
the shore paving was started directly from the edge of the river mat. " Dead 
men " had to bo used here for anchorages. 

hivei* mat No. 14, — Construction of this mat was begnn on November 29. During 
the interval between the sinking of No. 13 and beginning No. 14 Ttho entire force 
were employed in loading stone ^r the different construction parties and in bringing 
the shore paving up to a safe distance above an expected rise in the river. After about 
one-half of this mat had been completed it was found necessar)' to largely increase 
the stone loading force by drafts from the mattress gang in order to meet the large 
demands for stone from the other construction parties. This mat, which is 1,(]S5 
feet long by 3C© feet wide, was sunk on December 12. Maximum depth 24 feet 
below zero. It overlaps No. 13 25 feet and terminates at station 153+40. 
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When the mat was begun it was found necessary to run out an anchor to hold the 
mooring barges in position, thev showing a disposition to move upstream and swing 
in toward the shore, even with all the brush barges hanging to them. At iirst an ordi- 
nary 150-pouu<l ship's anchor was used, but this dragging, a burste^l water cylmd^r 
from one of the graders was used instead, and this held. The bank, along here wu 
straight and had a natural foot slope for its entire length, so it wa« expected tLst 
no connecting mats would be required, but before the mat was completed a Muddea 
ride in the river left from 25 to 35 feet of wat4?r between the mat and shore by tb^ 
time the mat was ready for sinking. Hence, as the lateness of the season f^id not 
promise with any certainty a fall sufficient to allow of the paving to be started 
directly from the main mat, connecting mats aggregating 1,060 linear feet were pnt 
in. The river never did go low enough by 3 feet to have allowed the omission of 
these connecting mats. '^ Dead men '^ were used for fastenings. No. 14 was the last 
of the river mats constructed during the seaaon. 

Ail mattresses were constructed in such order whenever practicable that th^ 
upstream one overlapped the one next below. This prevents any possible shifting 
of ballast and conseouent rising of the head. 

Hard-wood poles ror the heads of river mats were at first gotten out by hired 
labor, and afterwards by contract at 75 cents per pole, delivered at the" work. 
Toward the end of the season hard wood became scarce in the vicinity of the work 
and cypress was used. 

Connecting mats. — An aggregate of 3,173 linear feet of connecting mats were con- 
structed, varying in length from 85 to 300 feet, and in width from 35 to 90 feet, as 
follows: Section No. 9, ^ feet: section No. 10, 374 feet; section No. 11, 830 feet: 
sectioii No. 12, 445 feet; section No. 13, 110 feet; section No. 14. 1,060 feet. 

Of the above 2,233 feet were of the fascine tyne, and the balance, 940 feet, of the 
woven type. All connecting mats overlapped tne river mats 20 feet, and each other 
at the ends 10 feet. Where more than one of these was required construction began 
with the one farthest downstream and proceeded upstream so that the laps would 
coiue right. 

DKTAIL8 OF CONSTRUCTION OK MATTKE88KS. 

As already stated all river and most of the connecting mats were of the fascine 
tj^po. The Icugtli of the fascines was equal to the width of mat, and their diameter 
from 10 to 12 inches. In making the fascines the brush was so placed in the fornien 
that no two butts came in the same place, and one layer of brush would have the 
tops in one direction, while the next layer would be reversed, the object being to 
have the individual fascines of uniform strength and density throughout. The bun- 
dles of brush thus formed were tied with enough single wire ties (one every 12 feet) 
to hold them in shape until incorporated in the mat. Sewing strands were 8 feet 
apart, as were also the bottom longitudinal strands. When top longitudinals were 
used they were so 8][)aced as to come over the bottom one. Each sewing strand was 
fastened to the longitudinals at every 10 feet (at the points of intersection) with a 
cable clamp. Top longitudinals, which are not necessary except in very deep water 
or strong current, were used on mats No. 9 (3), No. 11 (6), and No. 12 (6), andoo 
the Fletchers Bend mat (9). 

Top poles were laid longitudinally every 8 feet and wired down to the mat with 
No. 7 silicon bronze wire every 5 feet, these ties being supplemented every 15 feet 
with one of four strands No. 12 iron wire. Over the two outer lines of poles short 
transvei-se ones were laid and upon these two more lines of longitudinal ones so as 
to make deeper pockets for the stone ballast along the outstream edge of mat The 
poles are spliced together with one tie of annealed iron wire, butts and tops lapping 
about 5 feet. 

The sewing strand passed entirely around the fascine, taking in the bottom longi- 
tudinals. This strand id i inch diameter, bottom longitudinals A and ton loiigitn> 
dinals i^,;, f. and ^ inch, according to strength of current, or rather to the straius 
that the mat would be exposed to in sinking. The longitudinals are continuoos for 
the length of mat,whilo the sewing strand is cut into lengths of 60 feet. The bot- 
tom longitudinals are wound on drums placed on the mat barge under the platform, 
and during construction are kept taut by means of weighted brakes bearing on the 
flanges of the drums. In launching off, the brakes are eased up until the mat is slid- 
ing freely down the ways, when they are let go. The stone ballaat is evenly distrib- 
uted over the mat, about one-half yard to the square. On account of the more rapid 
Kilting up of this type of mat, ballasting should not begin until the mat is finished. 
About one-half yard of stone per square is required for sinking. Where the current 
is reasonably strong somewhat less will sink the mat, as the current aids the mat in 
sinking. The tabulated statement forming part of this report will give farther 
information us to the quantities of the various materials entering into the constmc- 
tion of a unit of mat. 
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The total leDgth of river mat constmcted at Ashport Bend is 5,735 linear feet; 
length of bank protected, 5,510 linear feet. The excess of length of mat overleuffth 
of l>ank is due to laps of the different mats, and also by the mattresses following 
tlio naeanderings of the shore, while the length of bank is measured ou a straight 
line. 

The following shows the daily average of mattress construction for the season and 
for each mat; also the equivalent for each day's labor for the season and for each 
niat. It will be seen that there is a steadj^'- increase in the results of labor as the 
season advanced. The decrease in the daily average for mat No. 12 was duo to a 
smaller foUce being employed on that mat. In the labor is included every kind of 
^work connected with the construction of mattresses. The best day's work was 
toward the close oi the season, when 160 linear feet of 300 feet wide mat was made 
with 246f days' labor. 

Total days worked on construction of river mats 61 

Total length of mattress made : feet . . 5, 735 

Average linear feet made each working day 94 

Days worked on mat No. 9 1 15 

Average linear feet per day 74. 6 

Days worked on mat No. 10 .* 8 

Average linear feet per day i 82. 2 

Days worked on mat No. 11 9 

Average linear feet per day 101. 4 

Days worked on mat No. 12 9 

Average linear feet per day 92 

Days worlced on mat No. 13 11 

Average linear feet per day 102. 3 

Days worked on mat No. 14 10 

Average linear feet per day 109. 5 

Total davs' labor on construction of river mats 13, 028 

Average linear feet per day's labor : . . .44 

Days' labor on mat No. 9 2, 900 

Linear feet per day 's labor 386 

Days' labor on mat No. 10 1, 554 

Linear feet per day's labor .43 

Days' labor on mat No. 11 2, 091 

Linear feet per day's labor ^ 436 

Days' labor on mat No*. 12 1, 840 

Linear feet per day's labor 448 

Days' labor on mat No. 13 2, 433 

Linear feet per day's labor 462 

Days' labor on mat No. 14 2, 210 

Liuear feet per day's labor 4^ 

Grading, — TTiis work invariably followed the sinking of river and connecting 
mats, and thus the trouble and delay and increased cost always encountered when 
grading was attempted in advance of the mattress work has been entirely elimi- 
iHitcd. The same 8loj}e used last season, namely, 3 to 1, was adopted. Where pro- 
jecting points between two adjacent scallops were met the slope was necessarily 
Hatter. The jading was not carried higher than the 20-foot stage, a wall of from 
8 to 10 feet being left standing. Hydraulic graders Nos. 2 and 4 and pile-driver No. 
19 were used, the latter, however, only before actual operations were begun for 
regrading section 8a and part of 86, where the shore paving had not been completed 
the previous season, and the slope had to be redressed before the paving could be fur- 
nished. 

Grader No. 2 worked the entire season, seventy-four working days, without asin^ 
gle breakdown, and made an excellent record. Grader No. 4 worked here fifty- three 
days. Soon after this machine was put in commission the piston rings of the water 
end of the air pumps gave trouble and one of these pumps soon became unservice- 
able. As we had simUar trouble last year, and as the only remedy for this would 
bo to reduce the width of ports in the cylinder or increase the width bf the packing 
rings so that they could no longer spring into tho port«, it was decided to abandon 
the condenser and work the pumps noncondensing. No further trouble was expe- 
rienced and this grader did good work. No. 4 was sent to BullertDu Tow-Hoad on 
the 27th of November, where it worked the balance of tho season. Three jets were 
worked from each machine, the diameter of nozzles on No. 4 being seven-eighths 
inch, and those of No. 2 were two 1-inch and one 1^-inch. Three-inch and 4-inch 
8-ply hose were used. Steam pressure, 100 pounds; vacuum, 25 inches; water pres- 
sure, 170 pounds; average daily consumption of coal, 80 bushels. The daily rate of 
progress in loose soil free of stumps averaged 75 feet, while in tough blue clay, or 
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where lyaBy stumps were enconntered it fell as low as 25 fe<it. ITie volnnie per 
linear foot of cut averaged 27.2 cubic yards. 

Paving. — As soon as a section was graded shore paving was laid in zones 10 to 15 
feet wide, measured up the slope. An exception to this was made at section Ko.l3, 
where advantage was taken of a natural foot slope to start the paving directly from 
the mat up a short distance before gra<ling. The paving was carried farther up 
the slope trom time to time, advantage being taken of any rise in the river, as every 
foot increa.se in the elev<ition of water surface shortened the wheel. 

At sections Nos. 11 and 12 the paving was carried up to the 20 foot stage, as this 
part of the work will be exposed to more severe strains than any other. At sections 
Nos. 9, 10, and 13 the paving was carried up to the 17-foot stage, while at section U 
it terminates at tho 15-foot stage. All riprap was laid on a 4-iuch foundation of 
spalls. 

Knin gullies were closed with spalls to prevent damage from washouts. 

As the demand for stone became heavy, most of the spalls and stone nsetl on sec- 
tion No. 12 and about one-half of that used on No. 11 wa« hauled, to place by teams. 
This x)art of tho work was close to tho storage piles, and 1>y using teams the paving 
could bo continued without overtaxing the loading party. Three dollars per dsy 
was paid for teams. Teamsters were paid by the owners of teams, but subsisted 
without charge by the United States. Maximum length of haul, 2,200 fteft; nnm- 
her of cubic yards stone hauled, 2,876; total team days, 132.75; cost, including sub- 
sistence of teamsters, $442.14; cost hauling one cubic yard, 15.37 cents. 

As already stated, a 4-inch layer of spalls is first spread on the slope and .the stone 
is laid on this. The thickness of the latter is 12 inches at the low-water line taper- 
ing to 8 inches at the top. The stone is edged up, the pitch being increased as the 
thickness is diminished. Stone from ledges not more than 6 inches thick makes the 
best paving. 

Repairs to existing works. — Tho faults in the 1892 work already mentioned ir«re 
repaired by laying floor mats and, where necessary, sapplementing these with con- 
necting mats to connect tho former with the dry bank. The floor mats were so con- 
structed that thev overlapped the subaqueous ones at least 25 feet, and were fitted 
as close as possible to the pockets. 

All mat work done here was of the woven type, as the amount of brush en hand 
was not sufficient to permit the other type to be used. After the matti'ess work waj 
completed a fringe of stono was laid around the edges of pookots wherever lodg- 
ment for it could bo found, and, in addition, there was piletf around the pockets on 
top of bank and 6 feet distant from the cages 250 cubic yards of stone for each 
one. No grading was done here, and it is believed that, should further caving tike 
place, tho stone caving in with tho bank will fbrm a rough poA'ing sufficiently close 
to check any deep or extensive caving. 

About 200 cubic yards of stone was expended at the foot of the 18ill work and at 
Mud Point to prevent the enlargement of gullies in the bank above the shore paving. 

Miscellaneous work. —A large amount of work incident to construction was done. 
Thij9 comprises construction of abutments for the various river mats, getting out 
hard-wood poles for the mattress heads, planting *'dead men'' for the anchorages, 
clearing bank in advance of the grading party, building roads for haulAge of stone^ 
cutting wood for use in bake shop, coaUng plant, care of plant, removing wreckage 
of old work from bank, etc. 

The Jutte Coal Company having lost a boat of coal at Woodloes Pocket, and the 
conditions being favorable for the recovery of most of this, a smallparty was sent 
up there on September 26. Their outfit consisted of one pile-driver converted into 
a quarter boat, one pile-driver for washing tho coal, one small flat, and the uoce»- 
sary hose, barges, etc. They worked there twenty -six days and recovered 21,!^ 
bushels of coal at a cost of 7.18 cents per bushel, delivered. This includes fWO 
ptiid the owners for the coal. 

General remarks. — At the beginning of the seosen's work laborers' wages were fixed 
at 80 ( ents per day for the first month's work, 90 cents for the second montb, and bo 
on up to $1.20 for tho fifth month; the work to bo continnous to entitle the man to 
the benefits of this scale. Loss of time through actual sickness or injury sustained 
whilo on duty did not operate against tho man. Tho object of this sliding scale was 
to encourage good men to remain on the work for the season. That this object has 
been attained, and that thereby more efficient labor has been secured, a glance .it 
the table will show. Near the close of the season's work, before any material rednc 
tion wns made in the force, there were 145 laborers receiving the highest rate of pay 
out of a total of 308. 

The cost of towing brush has been 26.8 cents per cord. Scarcity of barges in the 
early part of tho season and frequent removals of the contractors' campH have had a 
tendency to slightly increase the cost. With plenty of barges, so that the boats can 
be loaded to their full capacity ou each trip, the cost will not exceed 25 cents. 
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Coustrnction at Ashport Bend closed for the season on January 22 of the current 
year, aud the plant still remaining there was moved down to Elmot Bar^ where two 
days were spent with a small force putting in a small spnr dike to prevent the iinder- 
miuiiig of the shore work on the bar side of the Gold Dust Dam. Two hundred and 
four yards of stone and spalls were used here. 

On tho 25th tho plant was towed to the winter harbor at Memphis. Transmitted 
herewith is a statement of the kinds and amount of work done during the season, a 
table showing the cost per unit of this and last season's work, together with the total 
cost, and a statement of materials expended. 

Following is a summary of work done during tho season : 

At Fletchers Bend : 

Abntment driven ,^ 1 

River mat made and sunk, 595 by 250 feet ■. squares. . 1, 487. 5 

Supplemental mat mafle and sunk, 477 by 124 feet do 581. 5 

Connecting mat made and sunk^ 124 by 50 feet do 62 

Pavmg, 475 by 9 feet. ; square yards.. 475 

At Ashport Bend (new work): 

Abutments driven 6 

River mat made and sunk, 5,735 by 300 feet squares . . 17, 205 

Connecting mats made and sunk (300 by 57.5, 300 by 35, 300 by 40, 160 
by 50, 104 by 50, 300 by U, 104 by 55, 320 by 62.5, 250 by 47.5, 290 by 

80, 300 by 70, 155 by 90; total, 3,173 f^t) squares- 1,755.25 

Grading (5,691 linear feet) cubic yards.. 154,796 

Paving (5,580 linear feet) square yards.. 34,330 

Test holes bored feet.. 608 

Piles driven ^ 64 

Stringers put up 8 

Braces put up * 32 

Stone unloaded • cubic yards.. 41,000 

Stone loaded on barges do 43,000 

Stone sledged do 34,000 

Repairs to existing works : 

Fluor and connecting mats made and sunk squares . . 539 5 

Grading (540 linear feet) cubic yards.. 3,400 

Paving (1,282 linear feet) square yards.. 7,265 

Stone placed around pockets cubic yards.. 500 

Gold Dust Dam : 

Stone spur dam built cubic yards.. 204 

Respectfully submitted. 

ACG. J. NOLTY, 

A$8istant Engineer 

Capt. S. W. ROESSLERy 

Corps of Engineers, U. S. A, 
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Abstract of expenditures from April 1, 1898^ io January SI, 1S94. 
CONSTRUCTION ASHPORT BEND. 



Kind of work. 


Br 
Cords. 


ash. 
Cost. 


Po 
Cords. 


Lea. 
Cost. 


Piling. 


Coal. 


Spikes 


Feet.! Cost. ' 
1 -- 

4,170 $217.42 
1, 940 108. 43 
340 14. 88 
128 5.44 
168 7. 14 
300 12. 74 
200 8.50 
270 11.48 


Bushels' Cost. 

115 $11.50 
30 1 3.00 


Pounds CAiSL 


Dike No. 1 






89 ' $2- OS 
27 • & 


Dike No. 2 










River mat No. 9.. 


5,177 
2.602 
4,231 
3,778 
5,218 
4,503 

433 

522 

794 

692 

155 

1,083 


$5,425.85 
2,805.45 
4,870.01 
4,416.65 
5,478.90 
4.728.15 

454.65 

548.10 

833.70 

726.60 

162.75 

1. 137. 15 


146 
71 

119 
79 

144 

144 


11218. 50 
106.50 
178.50 
118.50 
210.00 
216.00 


.., 


River mat No. 10.. 


, 




River mat No. 11.. 


:;:::!;:!:::;::::: 




River mat No. 12.. 






River mat No. 13.. 






River mat No. 14.. 




i 


Connecting mat, 
section 9 


' 


..._^ 1 


Connecting mat, 
section 10 


5 


7.50 
21.00 




1 : ! 

1 


Connecting mat, 
section li 




i , 1 1 


Connecting mat, 
section 12. ....... 




Ill' 


Connecting mat, 
section IS 


4 
15 


6.00 
22.50 




i ; ! ' 


Connecting mat, 
section 14- ....... 




'■■ \ ' 


Grading 






12,200 -1,220.00 
205 1 20.40 

225 , 22.50 
975 . 97.50 




Miscellaneous work 












1 


Preservation of 
'work 


1,140 


1,155.82* 
• 


148 


200.94 






'i ' ■ 


Care of nlant 


























Total I 30, 518 i32, 743. 78 : 889 |1,311.94 7, 516 I 386. 03 13. 749 1. 374. 90 . 116 2. 69 



Kind of work. 


Wire, 
Pounds 

1,306 
275 


strand. 
Cost. 

$53.58 
11.30 


Wiw 
Pounds 


, iron. 
Cost. 


Wire,ga 


lvaniz<^ 
Cost. 


vStap 
Pounds 


lea. 


Iron. 


Pounds 


Cost. 


Pounds 


Cost 


Dike No. 1 








Dike No. 2 


















Exporimental bor- 
ings 














2 


$0 K 


River mat No. 9 . . 


.'U, 403 
22,229 
30,056 
23,176 
33,935 
30,223 

2,314 

2.289 

1,530 

4,227 

660 

4,005 


1.393.44 
834.26 

1.101.4S 
810. 77 

1. 224. 55 

1,195.90 

100.20 
106.89 

64.11 
149.54 

19.76 
177. 81 






12. 391 
9,363 

10, 478 

9.305 

653 

2,204 

728 

922 

877 


$299.87 

210 03 

230.73 

205.98 

15.67 

52.68 

14.48 

19.38 

18.07 


624 

356 
509 
460 
628 
611 

37 

50 

68 

60 

18 

93 


$13.98 

797 

11.40 

10.20 

14.06 




River mat No. 10 . . 








River mat No. 11 .. 


5,200 
7,799 
16,065 
10.087 

4,990 

5,060 

5,838 

6,147 

5,100 

4,852 


$96.40 
14. 870 
296.28 
188.15 

92.68 

93.81 

109. 67 

116.51 

94.55 

90.17 






Kiver mat No. 12 . . 






River mat No. 13 .. 






River mat No. 14 .. 


13.68 
.83 
1.12 
1.52 
1.37 
.40 
2.07 






Connecting mat, 
section 9 






Connecting mat. 
section 10 


. 




Connecting mat, 
section 11 

Connecting mat, 
section 12 


1 

I 

1 
! 


Connecting mat, 
section 13 

Connecting mat, 
section 14 


539 
1,652 


12.58 
41. 79 


Grading 


... 
80 1 11.50 


MiscellnneouH work 






5,000 
4,311 


92.70 
80.10 










Preservation of 
work 


53 


1.69 


723 


17.36 




i 


1 

; 11.55 


Total 


191, 590 


7, 244. 78 


80,458 


1, 499. 78 


49,835 


1,138.62 


3.514 


78.60 


^' 



PLATE 
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Abstract of expenditures from April /, 189$y to January SI, 1894 — Continned. 
CONSTRUCTION FLETCHERS BEND. 



Kind of work. 


Brufih. 


Pol 
Cords. 


es. 1 Piling. 


Coal. ! Spikes. 


Corda. 

2,303 

760 

82 


Cost. 


Cost. iFeeti Cost. 


Bushels 


Cost. jPonnd?* 


Cost 


River mat 


$2,416.85 
786.50 
86.00 


1 1 
104 $155. 48 300 1 $12. 75 


139 

52 


$13. 90 > 1ft 


$0.24 


Supplemental mat. 
Connecting mat 


122 1 183.00 
27 40. 50 


I 


5.20 




1 










t It"** 


Total 


3,145 


3,299.35 


253 


37^98 


300 12.75 


191 1 19.10 


10 


i •" 



Kind of work. ! . 



Wire, strand. | Wire,jllioon, g^p^^^ 



Iron. 



Wire, galvan- 
ized. 



Lbs. 



Cost. Lbs. 



Rivcrmat 16,847 I $796.84 

Supplemental mat.' 4,789 212.39 
Connecting mat. . .' 446 17.57 



364 
51 



Total ,22,082 ,1,026.80 ;1,344 



Cost. iLbs. 



$157.93 220 

61.88 114 

7.65 I 



$4.92 !145 $14.70 8,400 '$200.41 



227. 40 I 334 



Cost. 



Lbs! Cost. ; Lbs. I Cost. 



2.55 



659 41. 79 



184 



7.47 1145 , 14.70 9,243 j 246.13 3.456 S84.C3 



Rope. 



Lba. 



1,200 
%U1 



Cost. 

$84.61 



Kind of work. 


Stone. 


Clamps. 


Mis- 
cella- 


Oils 
and 
'sup. 


TOTT- 

ing. 

$952.08 
376.00 
7L50 


Subsist- 
ence. 


Liriier. | TouL 


Cubic 
yards 


Cost. 

$2,580.67 

1,137.57 

317.62 


• ueuun 

Num- f^ ^ mate- 
ber. ^^*- rials. 


River mat 


1,495 
659 
184 


2,640 $271.77 
950 104. 07 
46 4.90 


$5.38 
3.00 


$3.40 
5.30 


$767.14 

383.01 

47.96 

10.95 


$2,456.74 flCSSS-SS 


Supplemental mat. 
Connecting mat 


999.54 ! A.2U.m 
117.30 1 715^12 


19.50 




28.83 { 259.28 


. Total 














2.338 


4,036.86 


3,036 j 380.74 


27.88 


8.70 


1,399.58 


1,209.06 


3,602.50 ; 16. 181. S3 



Appendix 2 C. 



report of assistant exgrnrcr chalu.ks le vassbur on constructipn of dajf 
across elmot chute, near gold dust, tenn. 

United States Engineer Office, 

MemphiSy Tenii., March S9, 1894, 

Captain: I have the honor to Rubmit a report of the operations at Gold Diut, 
Tenn., from Angnst 9, 1893, to January 6, 1894. 

The object of the work was the construction of a dam of brush and stono in the 
Elmot Chute to a height of 16 feet above the zero contour lino. A compafiaon of 
the 8ur\ey of said chute of September, 1892, with that of Angnst, 1893, shows that 
changes had occurred in the chute. (See PI. ii, accompanying this report.) 

The changes were as follows: 

The deep depression existing from station 1 to station 4 (1.5 feet in depth below 
zero contour) was filled up by deposit of fine and black sand to a level 5 feet abore 
zero. 

From station 4 to station 17 the bed of the chute was scoured an average of 3 feet, 
and from station 17 to station 29, near Tennessee shore, the existing depression 
below zero was filled up with black sand deposit to an average of 3 feet above zero. 

These changes obliged me to modify the project submitted and appr^ed in the 
following manner: 

Instead of building small mats 100 feet long, 50 feet wide, 2^ feet thick on ways, 
floated into position, ballasted, and sunk in the deep depression near each shore, the 
mats were built directly on the ground of chute and made continnons f^*om end to 
end of dam, without ballasting between. 

Additional foot mats, 1,000 feet long, 35 feet wide, on the Tennessee side, 220 feet 
long, 300 feet wide, and 400 feet long, 35 feet wide on the Elmot Bar side, were built 
downstream to prevent the caving of the dam from downstream undermining by 
scouring action of falling water. 

The method of operations comprised five parts : 

1. P*reliminary works. 

2. Distribution of materials, brush and i>oles. 
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3. Dam constmction, whicb will bo divided into threi> parts — (a) Foot iimt No. 1; 
v6) cribs; (c) foot mat No. 2. 

4. Gradin;^ and bank revetment. 

5. Ballasting and paving, including the hoisting plant nnd railroad construction. 

1. Preliminary tco)^s, — The interval between August 9 to 30 was spent in organ- 
izing tho force, getting materials in readiness, towing the plant to the site of 
the work ; betw^cen August 21 to September 3 in grading inclines for brush hauline; 
at Gold Dust and Elmot Bar landings, construction of roads for brush haulage and 
construction of permanent quarters on tho Tennessee shore to accommodate 2(W men. 
These quarters comprised three buildings— one sleeping quarters for men, one eating 
qnartefB for men, including kitchen and commissary storeroom, and one sleeping 
quarters for foremen. 

S. Distribution ofhrush and poles. — In the beginning of the work brush and poles 
were received on Government barges at Gold Dust and Elmot Bar landings. The 
material was to be unloaded from barge, loaded on wagons, and hauled to the site of 
the work. The distance from Gold Dust landing to the dam was about 12,000 feet, 
and from Elmot Bar landing about 3,000 feet. The haulage was very long, slow, 
and expensive. After the u>ot mat was started, contracts were given to several 
parties owning brush in tho vicinity of the work to furnish brush and poles deliv- • 
ered on the line of work. 

A total of 8,499.6 cords of brush and poles was received on barges and hauled to 
tho work at a total cost of $5,493.72, making an average cost of 64.63 cents per cord 
for transporting. 

8,229.7 cords of brush received by river cost $1.05 per cord, which, with cost of 
transportation to work and overhanlago added, makes an average cost of $1,750^ per 
cord. 

269.9 cords of poles received by river cost $1.50 per cord, and, with cost of trans- 
porting same to work, makes an average cost of $2.1463 per cord. 

8,103.9 cords of brush were received from sundry parties and delivered on the 
work^ at an average cost of $1.5645 per cord. 

1,212.3 cords of poles were received from sundry parties, delivered on the work at 
an average cost of $1.4851 per cord. 

S. Dam con»iruciion—{a) Foot mat No. /.—Previous to tho construction of the foot . 
mat, layers of brush varying f^om 6 inches to 2^ feet in thickness were laid parallel - 
to the current the entire width of tho dam, in deep pools of water existing near the 
two shores, and also at several other places along the dam line, where soft material, 
nearly quicksand, was found. This to prevent the foot mat and dam from sinking 
unevenly at said places. (See PI. vi.) The construction work started September 1. 
The foot mat is composed of: 

(1) A bottom grillage of poles, 4 to 6 inches in diameter. 25 to 35 feet long, placed 
8 ieet apart in each, duection and tied every 8 feet with wire lashing, two strands 
No. 12 wire. 

(2) Two layers of brush, 1 foot 6 inches thick each, tho first layer being place<l 
longitudinally, the second laterally. These layers were composed of brush 4 inches 
in diameter at tholmtt and 25 to 35 feet long. Willow and cottonwood brush were 
used indiscriminately. 

(3) A top grillaeo made of poles, placed every 8 feet in the longitudinal direction 
of the foot mat. The whole well compacted together, tho top grillage being tiecVto 
tho bottom grillage, every 8 feet each way by wire lashings, four strands No. 12 wire. 

On account of the thickness of the foot mat (3 feet), and so the next crib mat 
would have a more regular slope on each side, the brush was placed at the up stream 
end of the foot mat in a step shape, as shown on PI. iii. The step so nindo extends 
( feet from the edge of the first layer and is composed of the first half thickness of 
the top layer. At the down-stream side the tops of brush of the second layer were 
lelt extending also G feet out of the edge of the nrst layer, so as to break the sudden 
3*foot fall made by the total thickness of the mat. Tho space left bet ween the ground 
and the 6-foot brush extension was filled up by looso brush placed longitudinally. 

Tho dimensions of the foot mat No. 1 are 3,014 by 100 by 3 feet, equal to 33,488.8 
cubic yards. 

Material used in construction. 



. 


Quantity. 

C, 005. 6 
96H.9 
8,900 


Cost. 


Bnigh 


cords.. 


$7. 607. 21 


Pole* 


do... 


1,421.15 


Wile 


_ . . noiindM.. 


IDO. 31 


Miscellaneous materials - -* 


12.02 










Total coAt of materials used in foot mat Xo. 1 




9, 237. 59 






. 2757 
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(b) Crib mats. — The crib mats, having all the same width, 50 feet, but varying In 
length and thickness, were all constructed the same. The first crib mat was over- 
lapping 8 feet upstream the edge of the foot mat, and each next crib mat ▼» 
placed 8 feet higher upstream than the one below. 

A crib mat is composed of: 

(1) Two layers ot brush, the first laid longitudinally on top pole grillage of foot 
mat, the second at right angle with the first and overlapping 8 feet upstream the 
edge of the foot mat or crib below. 

(2) A top grillage, made of poles 4 to 6 inches in diameter, placed 8 feet apart lon- 
gitudinally, tied together by two strands No. 12 wire, the whole being well com- 
pacted by wire lashings of four strands No. 12 wire, connecting top grillage of crib 
to the pole grillage under, every 8 feet each way. 

The cribs were built so as to have the top surface level and not to follow the undn- 
lations given to foot mat by the bed of the chute. 
Seven crib mats were built, making a total of 34,581.48 cubic yards. 

Material used in their construction. 



Quantity. 



Brafih corda . 

Poles do.. 

Wire pounds. 

iMiso^IaneoiiR materials 



6,858 

234.4 
8,400 



CkMt 



$9.432L15 

851. fiO 

171. M 

7.97 



Total cost of materialH used in crib mats construction ' 9,963.2S 



Cost of materials by cubic yanl of constniction 



2881 



Ballasting 4 inches thick was laid during construction only on top of crib No. 2 
on the Tennessee side, from station 20 to station 29. This was done for safety on 
account of rising wat^er at the time of construction. 

(c) Additional foot mats. — These foot mats were built in the same manner as the 
foot mat No. 1, with bottom pole grillage, two layers of brush are laid longitndi- 
nally, tlic other transversely, and top pole grillage, the whole tied together by wire 
lashings four strands No. 12 wire connecting both grillages every 8 feet each way. 

The connection between the foot mat No. 1 and foot mat No. 2 was made in the 
ollowing manner : 

The bottom poles of foot mat No. 1 parallel to the current were tied to the bottom 
poles of foot mat No. 2 by two strands No. 12 wire. On top poles 6 inches in diame- 
ter 20 feet long were laid, half on each foot mat every 8 feet, parallel to the current 
and tied to poles of top grillage of both foot mats by wire laHhings 4 strands No. 12 
wire. (See PI. iv.) 

llie dimensions of additional foot mats constructed are, 1,500 by 40 feet by 1 foot 
5 inches and 300 by 250 feet by 1 foot 5 inches, equal to 7,500 cubic yards. 

Materials used in their construction. 



Brush cords. 

Poles do... 

Wire pounds. 

Miscellaneous materials 



Quantity. 



2, 420. 7 
206.3 

6, goo 



I 



Total cost of materials useil in additional foot mats construction. 
Cost of materials by cubic yard of construction r 



Cost 



$3,323.53 

308.45 

142.51 

6.17 



3,7dU.« 
.501 



4. Gradinn and bank revetment.— The grading of bank on both sides of dam wm 
done part by wheelbarrow and part by scrapers. Two thousand two hundred and 
forty cubic yards of earth were moved on the Tennessee side and 1,327 cubic yard* 
on the Elraot Bar side. 

The total of grading done is 3,567 cubic yards, at a cost of 19.6 cents per cubic yard. 
Total cost of grading being $679.86. 

The bank revetment consists in light mattress laid extending from top of the bank 
to 30 feet in the chnt«. These mattresses were made of a bottom pole grillage; pol« 
every 10 feet were laid on bank and tied together with 2 wire strands No. 12 wire; 
two light layers of brush laid at right angles, the upper layer being nerpendicularto 
the current; and a top pole grillage, poles 10 feet apart, tied together by 2 strandi 
No. 12 wire, the whole compacted by 4 strands No. 12 wire. 
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The dinieusioiia of the shore revetment arc : Elmot Bar side, 350 feet long by 100 
feet wide by 1.5 feet thick; Tennessee side, 350 by 120 by 1.5 feet, equal to 4,251.84 
cubic yards. 

Maieriah used in construction of said shore ret'etmeni. 

' Quantity. I Cost. 



Itrush cords.. I 959.3 \ $1,444.75 

PoleM do....! 82.6 j 123.00 

Wire pouDiU.. 5,9;W 117. 8;J 

Mirtcellaneoiiii tnaterials | 1. 50 

Total cost of materials used in shore revetmexit 1 1,687.98 

Cost of materials by cubic yard of coastruction ' j .397 

I I 

The excess in the cost of material per cubic yard noted in shore revetment and 
the extra foot mats over the original foot mat and crib mats was due to the range 
m price of brush used. The brush account being separate and distinct from cost of 
haulage made the brush used in the early part of the season cost $1.05 per cord, 
ivhilst that in the latter part of the season cost, delivered on work, $1.50 to $1.60 per 
cord. The latter brush was cheaper when the cost of transportation is added to the 
cost of the former as previously shown, but my accounts deal with the actual cost 
of the materia] paid the several contractors. 

5. Ballasting and paving — Hoisting plant, — Fourteen thousand cubic yards of stone 
were unloaded on the two banks near the ends of the dam during high water of 1892. 
To distribute this stone along the dam a tramway was built on top of the brush 
work, and the traction of the cars was executed by hoisting engines and tail-rope 
system. 

The tramway consisted of a double track with necessary switches (see PI. v) laid 
from the end of stone piles to 1,200 feet out on top of the dam. The rails employed 
were 16 and 20 pound rails, spiked on cross-ties every 3 feet, aad resting on wooden 
stringers 3 by 4 inches. 

The hoisting plant at each end of the dam consisted of a boiler of 12-horse power 
and a pile-tlriver bolster, having a double cylinder 7 by 12, with an extra friction 
drum added, clutches, aud brakes. 

The traction was accomplished as follows : One cable, the length of the tramway 
(1,200 feet), was atta4.'hed aud coiled on one drum of the hoisting engine, and coupled 
to the end of a train standing on top of bank, loaded aud ready to be pulled out on 
the dam. Another cable (1,^ feet long), attached by one eud on the other drum of 
the hoisting engine, was coupled at the other end to a train unloaded standing out 
on the dam at ttie far end of oue track. A tail rope, 1,200 feet long, coupled to oue 
end of the train out on dam and passing from it around two horizontal sheaves 
fixed at the end of the track and back the full length of the tramway, was coupled 
to the other end of the train standing on bank. When the engine was started the 
drnm, carrying the cable coupled to one end of train standing out on dam, was 
taking in said cable and hoisting up to bank said unloaded train. The latter being 
coupled through the tail rope to the other train loaded on bank was pulling it out 
on dam by the same motion of same drum, the other drum paying out the cable 
coupled to the other eud of loaded train, and i;ice versa. 

The track was provided every 20 feet with wooden rollers to overcome the friction 
of cables on ties. The horizontal sheaves were two, 20 inches in diameter each, fitted 
in a wooden frame which was secured to brush work of dam with wire cable lash- 
ings. The cables and tail rope were one-half inch cast steel cable, having a break- 
ing strain of 7 tons. 

The loading of the cars on bank, and the unloading on dam, taking nearly the 
same time, the delivery of material by the said tail-rope system was about con- 
stant. A train was composed of 5 or 6 cars. 

When the ballasting had to be done in the middle of the dam only one track was 
used, extending from one end of the dam to the other. The tail-rope system was not 
theu employed. One cable attached to one drum of the hoisting engine of one side 
of the dam was pulling the cars out on dam, aud another cable attached to a drum 
of the hoisting engine of the opposite side was hoisting the cars back. 

Four thousand six hundred and ninety-three cubic yards of stone were needed in 
supplement of stone stocked on banks. This extra amount of stone was delivered on 
barges at the Elmot Bar landing. A wooden rail tramway, with necessary switches, 
was built across the bar (2,600 feet long), connecting with the track going out on dam. 
The stoue was uuloaded from barges and loaded on cars at the landing, pulled by 
mules on the wooden track to the top of bank near the end of dam; the cables were 
coupled to train, and the traction then accomplished by the hoisting eugines. 



2894 REPORT OF THE CHIEF OF EXGINEER8, U. S. ARMY. 

Tbo stone once delivered on dam was spread by wheelbarrow, and tbe paving dose 
by hand. 
'The thickness of the paving was: 

Foot mats inches.. 4 

Slope of dam do « 

Top of dam feel.. 1 

Crown of dam do Ij 

Shore mat inches. . 6 

The force employed at each hoisting station was 1 steam engineer, 1 fireman, ami 
2 helpers. 

Eighteen thousand six hundred and ninety-three cubic yards of paving has been 
done. 

Stone employed, 18,693 cubic yards. 

Cost of stone $26,550.78 

Coftl (2,000 bushels) 200.00 

Total cost - - 26,'ra0.7^ 

Cost per cubic yard, $1.4257. 

The total cost of the completed work per cubic unit is as follows: 



Cnbio 
SBffd«. 



Foot fimts ^.•-.^ ^ — ^ ...*.... 40,M8.8 

Crilwi 34^,581.48 

Shoro rovetmeiit 4, 25L84 

GnwUug 3,567 

Partnif ^.. - ' 18,0es 

luoiiUmlalOfOooaotft...^., ,...^ «.^.*,.....^....^ «.^..... 



Total 102, 082. 12 



Coat. 



$lfls054J« 

14.909l2:> 

S,8U.20 

18,627.01 



92,977.13 



Tfie cost per cubic yard of the completed -work, iitclnding materials, labor, sub- 
sistence, and incidental accounts was, therefore, $0.9108. 
In incidental accounts are included : 

Sapenntendeiic4s ., ^.^ $2,162,.')8 

Constrnotion of quarters ...^ ^_ ., ^ 556.40 

CoDStraction and maintenauce of rmlsoadfor stone delivery and hoisting 

pUm* ...^ _-. 5^866.88 

Caroof pliuit 180.2; 

Care of quarters ^.,. 422.72 

Care of plant ^.^_ 1,801.24 

Rei>aii!8 to plant ,,^ , 398.8+ 

Toole and appliances ^ ^ 395.98 

Tawing 1,538.65 

Transporting^ of brush 5,493.72 

The dam construction was entirely completed January 3, 1894, and all the plant 
towed down to Memphis .January 6, 1894. 

At first the progress of construction was slow, owin^ to the difficulty of getting 
the labor, on account of the new scale of 'wages established, but this trouble was 
ended by calling laborers from Memphis and St. Louis. The work was delayed only 
two days during the season by bad weather. 

During the entire season the work has never been delayed by rise of the river, 
llic water began to rise in the chute only on December 11. The dam was then 
nearly completed. On December 12 the water existing in the deep ^ools near both 
shores rose six-tenths. On the 15th of same month the xvater had risen 2 feet, and 
was dammed on the upstream side by the work. The water was seeping through the 
dam in considerable quantity, and with a strong current. Levels taken on the same 
day show a water head of 1.78 and 1.64 feet. The bed of the chute was scouring 
below the apron mats. 

The river during the latter part of December was fhlliug, and when the party <Us- 
baudcd on January 4, rising again, but the dam did not show any settlement at thut 
time. 

The river keeping on rising reached the 9-foot stage on January 14. The same tlay 
considenible settling was reported to have occurred on the Tennessee side, and espe- 
cially 800 feet from the Tennessee shore. At this location the water was running 3 
feet deep and 45 feet wide, the top of the dam having settled to about the level of the 
bed of chute. Several other depressions had occurred between this break and the 
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Teunesseo eborr, anil were from 1 to 3 feet deep. On Elmot Bar side a depression of 
14 feet was shown and the current of the water through the dam at this depression 
was undermining the shore revetment immediately below the dam. The bank of 
Elmot Bar is coniposetl of very fine sand. 

Srveral surveys were made from January 14 to January 22. These surveys show 
very small changes in the depression, the break between station 22+8 and' station 
22-f55 on the Tennessee side* being, on January 22,4 feet deep and 47 feet wide, the 
sta^o of the river being 3.6 feet. 

(^n January 18 the water above the dam, Tennessee side, was 2 feet 4 inches higher 
than the water below, the gauge being 8 feet 7 inches. On the 22d gauge being 8 feet 
6 inches, the water was 1.75 higher above than below. The differences of water level 
on the Elmot Bar side were, January 16, gauge 9.25 feet, 2.9 feet higher above; on the 
22d, gau^e 8.6 feet, 3.27 feet higher above. 

Soundings wero t;iken on each side of the dam and no change in the bottom of chute 
was shown excepting at the large break, where the apron mat was lowered 2 or 3 feet. 
The settling occurred at the highest parts of the dam and where ^bottom of soft 
matiTial (fine, nearly miicksand) was existing. Tliese places were, as previously 
Btiited, covered, before tne dam construction, by layer of brush parallel to the current 
from 0.6 inch to 2 feet 6 inches thick. 

The strong current of the water through the dam, due to the head (about 3 feet) 
must have scoured the soft material under the foot mat and caused the settling. 

A sp«r dike of spalls and small riprap was constructed under the direction of Mr. 
W. M. Gees, U. S. assistant engineer, oy Assistant Engineer Aug. J. Nolty, 75 feet below 
the ilara to arrest the undermining of the shore mat at Elmot side. 

Pis. Nos. 6 and 7 showed the settlement of the dam through the center line, and also 
cross sections of the several depressions. Accompanying this report is a tabulated 
statement showing expenditures in detail, with quantity of work done and cost per 
unit. Also 8 plates, snowing the location of works, details of construction, details 
of hoisting plant, and aspect of the dam after settlement had occurred. 
KespecUuIIy submitteo. 

Chas. Lk Yasseur, 
Capt. S. W. RoKSSLBK, JsnMtant Engineer, 

Corp9 of JSitffi^eers, l\ S, A, 



Abstract of expenditures f Gold Dust Dam cotisf ruction, fiscal year 189S, 



Items. 



Incideiital occounta. 



I Con- 
« ■ -. I 8 true- 

jqoartera. 



|2,M4.08 
1^.84 



$425.14 
73.37 
54.12 
217.40 
13.05 
22.50 
.00 



501. 75 i 
32.20 
.40 



262. 76 



Ubor 

SalMiAteo<» 

Coal 

LnmljeT 

Spft« 

Nails 

Ropo 

Steel cablo 

OakniB 

RailR 

JoinUhtall 

Spikes, rail 

Packing 

Painta 

Marline 

Oils 

L«atlier 

Xata. blank 

Lye md soap 

Bolu :. I 

Ducking i .12 

FittiBgaandsuppliea...! f ! 32.86 

Stationery and stomps..! 29.66 



$3,578.00 $1,504.00 
716. 17 i 305. 39 



Railroad : Coro of 

and I and 

hoisting repairs to 

plant. ' plant. 



50.60 

1.10 

13.03 

43.20 



436. 55 

84.80 
56.00 ! 
21.28 I 

.78 1 



3.43 



36.25 I 



30.22 



20.56 

.37 1 
2.13 I 
23.33 !. 
33.45 I. 



40.98 
.45 

61.37 

3.00 

.15 



26.40 



Towing. 



Cred^o Aabpirt Beud'l 



73.00 I 



53.53 I 



46.00 



:i: 



■I 



66.00 



ToUl I 3,162.58 



979. 12 



5,866.88 I 2,596.06 



Trans- 
porting 
brush. 



Dam construc- 
tion. 



Earthwork. 



Gnul- 


Grad. 


111 p. 


ing. 


Tennes- 


Elmot 


see) 


Bar 


side. 


side. 



$4,560.03 :$423.06 
933. 00 I 146. 08 



$80.40 
18.42 



$1,538.65 



1, 53a 65 1 5, 403. 72 ' 672. 04 107. 82 






* 



I 



rf-iTT- 



Ma 
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The more receut revetiueut on Osceola Bar is in good sbap?. The main ciiannelof 
rivor is not uear it at i)resciit. Tlio older rovetineiit on tow-head has faile^l at c«- 
taiu points, as follows: (1) A short break in crib dam in BuUerton Chute next LkhI 
of tow-head on main shore line; (2) a pocket forming in unprotected head of u>v:. 
head; (3) an eddy hole and pool about 100 feet in diameter in main bank, 250 fi^'t 
below head of tow-head; (1) the main channel of river swings into bankabou 
3,000 feet below head of tow-head. Earlv in January, 1891, the last 3,000 feet o; 
bank at foot of tow-head was cutting; the bank had sloughe^ off in many pla<t> 
and al)ont one-third of the stone liprap was gone. 

An inspection of the chute behind Bullerton Tow-Head shows that little, if any, 
sediment passes Sans Souci. Below Sans Souei is a lake-like pool and mud bar Uii> 
soft to walk on. It is evident that the work of closing the heads of chate!< leailin;r 
behind Bullerton has gone fnr enough at present; in fact, the fill would be faster ff 
they were more open at the head, the quantity of sediment carried in being propor- 
tional to the discharge through chute. 

Location and plan of work. — The river mattress was made 250 feet wide, begiu- 
ning at a point on main shore lino 400 feet above head of tow-head in Bullerton Clim.\ 
and extending 4,056 feet down front of tow-head. This mattress covered a lot of sp»ir 
dikes and drift at head of chute and tow-head. 

A mattress 90 feet wide, extending 180 feet along head of tow-head, was bnih ir. 
chute just behind crib dam. This was to iireveut pool behind crib dam from im<Ur. 
mining tow-head. 

A section of crib dam about 65 feet long next head of tow-head was rebuilt toi 
height above the middle portion of dam, for the purpose of maintaining the thalweg: 
of chute channel at a safe distance from head of tow-head. The chute mat lies ]>elf>t, 
and joins the foot of this restored crib. 

It was planned to build as little brush work above low-water stage as conditions 
would permit. River mattresses Nos. 1, 2, and 3 do not extend above 2 feet oiith" 
local gauge; river mat No. 4 does not extend above the 5-foot stage, and cbnt* uai 
(No. 5) is below the 8-foot stage, except the end next to the crib dam. 

It was the original intention to let that part of the bank where the slope wasijo 
steeper than 1 to 2 stand without grading; but later it was decided to slope cverT- 
thing above a jilano of 1 to 3, leaving a bench of not over 6 feet at top of slope, the 
rock paving to extend from edge of mattress to top of slope and be 10 inches thick. 

Labor. — Nearly all the labor employed at Bullerton was subsisted by the Govcra- 
ment. The rate of pay with subsistence was 80 cents per day of eight hours fortlif 
first month, and 10 cents additional pay per day for each month of continuous sen - 
ice up to the fifth month, with $1.20 per day as the limit. For self-subsisting labor 
the i)ay was $1.15 per day for the first month and $1.25 per day for continuous ser- 
ice after the first month.' * 

It was the original intention to employ white labor exclusively, to avoid tie 
troubles usual when white and black labor are subsisted by the same service: bnt 
lat«r, after the rush of cotton picking was over, a considerable number of blaek 
laborers was employed to the advantage of the work. The best service on the aver- 
ago was given by black labor. 

The quantity of labor needed could not bo obtained locally or in Memphis; sotln 
force was made up and maintained by ordering white men from St. Louis. The 
^jiiality of this labor from the cities was bad at lirst, but was mueh imppove<l lat« 
by a process of selection ; many of themx>n]y stayetl two or three days and others were 
weeded out. It w^as found necessary to employ anight watchman to keep them fron: 
robbing each other. This watchman was made a deputy sheriff and his authoritr 
was not questioned. 

On the eve of sinking mattress Xo. 1, 97 men quit at a time calculated to dotlio 
most damage to the work. After this experience, by regulations and management 
concerted labor movements aimed at the success of the work were prevented. A 
base of labor supply as far away as St. Louis was a hardship to the improvenient. 

The maximum number of laborers employed at any one time was 256 and the total 
number of employ<^8 vrixs 299, including men by the month; 291 of the^e meu^vcre 
fed and housed by the (Tovernment. The total number of laborers employed during 
the season wr.s 920, 3.6 times the total number employed at any one time. 

Materials. — Brush and poles were furnished by contractors and delivere<l by Gov- 
ernment towhoats. A considerable portion of tlie brush and poles usedatBtillertoD 
were cut on Osceola Bar and Bullerton Tow-Head by contract and by theGoreni- 
ment without any e barge for towage. 

Three or four inches diameter at the butt for brush and 5 or 6 inches at butt for 
poles were preferred as maximum limits of sizes desirable for closeness and flexibility 
of construction, ))ut, because of a scarcity of brush and poles under these limits, 
sizes an inch or two larger were not rejected. TIio butt cnils of much of the brush 
delivered from contractors had evidently been chopped off to bring it down to the 
required size. 

Most of the stone used was delivered from storage pil^s in Ashport Bend by (tot- 
ernnieut towboats. A considerable quantity of stone was gratled out of the old 
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revetment at Kite of work and iiHeil without auy charge for towage. A size of stone 
weighing 10 or 15 pounds was preferred as a limit; but the stone delivered was 
much larger, many pieces weighing from 30 to 50 })ounds. 

Four sizes of galvanized steel wire strand were used, the i%, |, and ^ inch sizes for 
longitudinal strengtii in mattress and the i^^-ineh strand for sewing the fascines to 
the longitudinal strands. The i-inch strand was used in selvedge of mattress and 
in haeking up cable fastenings, and thp |-inch strand in channel side of mattress. 
A piece of ^-inch strand broken in testing strand clamps developed a strength of 
64,0C0 pounds per square inch of net area of section. 

Common No. 9 black wire was used in binding the fascines, but was taken olf and 
used over several times. No. 7 galvanized wire and Nos. 7 and 8 silicon-bronze wire 
were nsed in fastening poles to mattress. 

T^^ o kinds of clamps were used on mattress construction ; the Crosby clamps were 
preferred and used for straight work and held best; the common clamps were used 
on croeseil strand and for friction clamps when slip was desired to distribute strains 
over several fastenings. The common clamps are cheaper, but the Crosby clamps 
hold more in proportion to cost as shown by tests. Common fence staples ^ by 
1| inches made of >To. 9 black steel wire were used in fastening sewing strands to 
the fascines. 

Towboat service. — The tug Thoinaa Htidel was maintained at BuUerton and did the 
harbor and fleet work; it also made frequent trips to Ashport Bend in quest of mate- 
rial. The stono and brush were delivered by the Government tow^boats except the 
stone graded out of old revetment and the brush and poles cut on Osceola Bar and 
BuUerton Tow-Head. 

The delivery of materials at BuUerton was irregular at times and made a reduc- 
tion of forces necessary, thereby impairing the efficiency of the forces to a certain 
extent. 

Construction, — The BuUerton revetment party took the field September 21. Up to 
and including October 4 the force of laborers was small, and, besides the prepara- 
tions and cutting of brush, only 53 linear feet of mattress was built. October 5, 96 
laborers were received from St. Louis and put to work, making a total of 168 laborers. 
It was October 17 before the forces were up to the maximum requirements. 

At the time of beginning work it was not known how far the work of the season 
would extend. For this reason work was begun at the upstream instead of the 
downstream end, thereby losing the advantage due to upstream mattresses ^' shing- 
ling" over the heads of the mattresses next below. 

Aoveniber 28, river fascine mat No. 3 was sunk, completing a net total of 3,490 
linear feet of mattress made with fascines normal to the bank. Considerable prepa- 
ration was necessary for river mattress No. 4, which was of special design with fas- 
cines parallel to bank and was sunk December 15, completing the river mattress for 
the season. 

During the construction of river mattress Nos. 3 and 4 a surprising quantity of 
drittwoMl for the stage was afloat in the river, and it was necessary to keep a gang 
of men and the tug employed much of the time to keep this drift clear of the mat- 
tress. There were the usual delays incidental to this kind of work. Very little time 
was lost on account of th,o weather, which was unusually fair for the whole season. 

The work to do after December 15 was the building of chute mattress (No. 5) .and 
the completion of the grading and paving. It was expected to finish by the end of 
December, but delays in the delivery of materials, especially rock, required a reduc- 
tion offerees in December, and it w^as January 15 before the work was finished. 

Jiirei' foBcine mattress. — For mattresses Nos. 1, 2, and 3 the arrangements of plaut and 
details of construction at BuUerton were similar to those used in Hopefield Bend 
which are described at length in Assistant Gerig's report. 

River fascine mattress No. 4 (250 by 488) was of special construction, and difiered 
from the usual fascine mattress in that the fascines were placed parallel to the bank 
instead of normal to it. Since this is the only mattress of this style so far built, the 
method of constructing it is described more in detail below. 

Arrangement of plant.— The BuUerton and Hopefield Bend mattress boats were 
coupled end to end and arranged to make one continuous fascine 588 feet long, but 
otherwise similar to the fascines used on previous construction. 

Mooring of plant (see sketch).— The mooring barges used on mattresses 1, 2, and 3 
were placed 800 feet above head of mattress No. 4 and moored normal to bank, as in 
previous construction. A continuous line of log "dead men," extending the whole 
length of mooring barges (260 feet), was placed on deck and chained to the 'Himber- 
beads" held by the shore cables. These "dead men" were to hold the parallel 
cables mooring the mattress and mattress plant. . This set of barges was called the 
upper mooring barges, and the distance of 800 feet enabled mattress to sink in deep 
water without being dragged upstream. The lower mooring barges, 3 in number, 
and 360 feet long over all, were moored normal to bank in the usual way. They were 
not moored to upper mooring barges, because it was desired to adjust them inde- 
pendently for position, and have additional security in case the load of drift became 
too great on upper mooring barges. They carried but little load, except from slip 
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lines, at time of sinking mat, and acted as a spar to hold mattresa and mattress plaot 
in post ton. They also served as material tenders and as moorings for extra barges. 
The seven steel-wire cables from upper mooring barges to mattress passed im<leiaiiil 
the two 2-incli manila lines nsed in mooring mattress plant passed over these luwer 
mooring barges. A log waling placed on top ilownstream timberheads kept th« 
npper lines free to swing over these barges. A line from head of mattress boat to 
outer end of these barges was used in swinging mat boats when mattresB was 
biunched. A set of blocks midway and another set at lower end of mat boats aided 
the launching of the mattress. 

Wire strand. — Two systems of wire strand were used in mattress Xo. 4 (see Sheet 

No. i;. 

The usual f\-inch wire strands, wound upon reels on mattress boats, were paid out 
in parallel lines 8 and 9 feet apart normal to fascine and the bank, and the fascioei. 
were sewed and clamped to them with i^-inch wire strand and Crosby clamps, as la 
previous construction. There were sixty -six of the i^-inch strands and four «-inib 
strands — two at head of mattress* one 150 feet from head, and one at foot oi mat- 
tress. 

For longitudinal strength there was, in addition to the strength of the fascines, 
that of twelve ^-inch and two f-inch w^ire strands the whole length of the mat(5'>> 
feet). These longitudinal strands were built into mattress in the following manner: 
When tlio mattress was built to the desired point the loui^itudinal strand was 
stretched over the normal strands and mattress ** ways,'* and each intersection witi 
the normal strand was clami)ed with a common clamp. The upstream end of sirand 
was given two turns around mattress head and carried back and clamped to itself 
at 130 feet, thereby forming a loop around mattress head. For additional security^ 
I»air of Y'\;-inch backing-u]) strands clamping to ^-inch strand at 100- foot point ^ert 
carried to the adjacent strands at 150 feet, where they clamped to a doable-sewiog 
strand, taking in the i-inch normal strand put there for that jmrpose. 

Maiireas head (see Sheets Nos. 1 and 4). — Tlie mattress head of No. 4 differed from 
previous construction in that it was a kind of jointe<l 8X)ar, designed to adjust to tl» 
bed of the river when sunk. This spar was made up of J4 cypress logs about 12 
inches in diameter, and varying in length IVom 28 feet next shore to 14 feet on out- 
8tre*im end, all put in place before launching from mattress boats. The logs were 
placed about 3 feet from head of mattress with laps of 2 feet. A f-inch drift bolt:' 
feet long was driven horizontally through both logs at each lap, and, in addition th« 
logs, were bound together by several turns of wire strand at each pin point. Tbe 
logs were secured to mattress by two lines of i-inch sewing strand, and to every 
alternate log twt^ of the longitudinal wire strands of mattress were made fast. Span- 
ning these same alternate logs 2-inoh manila rope mattress-mooring loops were mad^ 
fast at the same points receiving the longitudinal strands. Each one of these rupe 
loops formed an equilateral triangle, with its log for base and with the shackles of 
its mattress mooring cable at the vertex. 

Poles on mattress. — Parallel lines of poles 16 feet apart were wired to mattre« 
normal to fascines and the bank for stiffness. It was feared that without them tlie 
mat would be so flexible as to fold up in sinking. These poles were wired to tin? 
mattress every 5 feet and each alternate wire was silicon bronze. Parallel liaesof 
poles 16 feet apart were also placed longitudinally to keep the rock from rolliuj^off 
the mattress. On the outstream edge of mattress' the poles were cribbed two hi^ii; 
as additional security against rock rolling off. 

Mooring of mattress. — Mattress No. 4 was mooreil by seven li and 1^ inch steel wire 
cables anchored to the "dead men" on decks of upper mooi-ing barges 800 feet above 
mattress, thence passing under lower mooring barges and connecting to the seven 
2-inch manila rope m.attre88 loops by shackles with pin lines to trip after sinking 
mattress. Owing to the curved shore line these mooring cables had a lead which held 
the out corner of mattress against any current tending to buckle the flexible mattress 
head, liesides the usual " slip lines " used in sinking mattress, a line was led from out 
corner of mattress to a point farther out on mooring barges like a '* breast line" to 
prevent folding in sinking. 

Sinking of mattress. — Since the method dift'ers somewhat from other practice it will 
be described more in detail. 

The sinking was done without the aid of towboats. The tug delivered the rock 
barges and towed tliem back after mattress was sunk, but did not venture over mat- 
tress during sinking because of risk to the jiropeller. The mattress was first bal- 
lasted nearly to the sinking point with rock delivered direct from barges by wheel- 
barrows on rnn-plank the usual way. The head of the mattress held up by the " !<lip 
lines" was ballasted to its full loa<l and then lowered enough to let the rock barsjes 
in end on. Two rock barges were lashed end to end and swung from the inooriug 
barges by three ]3arallel 2-inch manila lines long enough to pay out over whole 
length of mattress. 

With every man to his place and signaU understood, after the first 50 feet of mattrea 
vas heavily ballasted the signal was given for the slip-line men to lower away, and 
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lu'V lowered away slowly and continiiouBly until the mattress head was on the bottom 
r the river and nil the slip Hues slack ; an operation consuming less than one minute 
f time. Pariicnlar care was taken to have the mattre8.s head sink to bottom with- 
ut delay, so that the friction of mattress on bottom would aid the mooriug cables in 
olding mattress and to avoid the heavier strain which would result from a sub- 
nerjjed mattress waving in the current free from the bottom; a strain which may 
ur.se the loss of a mattress. 

The two coupled rock barges were dropped down over mattress by the three lines 
kud the rock thrown over evenly and continuously. The desired distance from bank 
vas maintained by skewing the barges to the current. The whole operation of 
inking lasted fifteen or twenty minutes. The mattress went down evenly and 
vithout luishap. 

Xo. 4 was the last river mattress built, and the force of laborers was not up to the 
iiaximum. It was not deemed expedient to increase the forces for the few days nec- 
>sb;a-y to build this one mattress. The fascines were more than double the usual 
length, <'iud because of the small labor force the cost of building this mattress was 
noro per square than on mattresses Nos. 1, 2, and 3. It is thought that with a labor 
force between the limits of one man per 1^ feet length of fascine and oue man per 
foot the labor cost of building this style of fascine mattress will not be materially 
[rnater than that of the older style of this season. The quantity of brush and poles 
is the same, but tho item of wire strand is increased. 

The sizes of the river fascine mattresses built are as follows: 

- Sqiiares. 

River mat No. 1 (250 bv 1,243 feet) .*. 3,108 

River mat No. 2 (250 by 1,044 feet) 2,610 

KiverniatNo.3 (250 by 1,203 feet) 3,007 

Kiver mat No. 4 (250 by 588 feet) .* 1,470 

Gross total (4,078 feet) 10,195 

Net total (4,018 feet) 10,037 

The average lap of mattresses on shore edge is 20 feet, but this lap is more on 
channel edge because of curve in shore line. 

Connecting mattresses. — Qp\y 211 squares of connecting mattresses were built. 
These were in two small pockets at head of tow-head and were made like the old- 
style woven mattress. 

V'/iMfc mattresa. — Only one mattress 90 feet wide by 180 feet long (162 squares) was 
huilt at head of tow-head and behind crib dam. It \vas made in place on the surface 
of the ground and water with fascines 180 feet long. Twenty j'^jj-inch wire strands 
i:00 feet lon^ were first stretched parallel and 9 feet apart across site of mattress and 
lu'vonil. Atter the start was made the brush was laid upon 4 by 8 inch skids 8 feet long 
]ilacecl on top of mattress already built; the sewing strand was then passed under 
\\ui\\ the f',j-inch strand and this brush and drawn tight with block tackle, by this 
means drawing the brush into its position in mat and shaping it into a fascine. 
After all the fascines were in place, each one of the twenty /',;-inch strands was given 
a tnru around the last fascine and returned on top of mattress to its origin and the 
two ends clamped together, thereby inclosing the whole mattress in closed loops. 
The top return strand was clamped to the sewing strand every fifth fascine. 

It was found that the men could work on that ])art of the mattress floating on the 
water without wetting their feet. The brush had been cut about a month and had 
more buoyancy than green brush. 

Crih dam. — This dam is only 5 feet high by 65 feet long, built after the old style, 
with hop])er-shaped holes for ballast, and with side slopes of 1 to 3. It continues 
tho old crib dam to tow-head. The remains of a spur dike projecting from tow-head 
at end of dam were graded away as an obstruction liable to causae local erosion in 
head of tow-head. 

Grading. — A considerable part of the total area graded was done by hand, being 
on site of old revetment with rock in the way and the cut too thin to grade to 
advantage with hydraulic grader. The hand grading was very expensive compared 
tohydranlic grading under favorable conditions. 

Pile-driver noat No. 21 was rigged for hydraulic grading and most of the material 
was moved by this means. The pump furnished one stream through a 1-inch *^ring 
nozzle" at a pressure of about 150 pounds per square inch. 

Rig ^aderNo. 4 was used five days with two hose streams. Work done by this 
grader was found to cost more than with No. 21, so No. 4 was laid up at the end of 
the week. 

Part of the bank was graded below the plane of the old revetment and the pres- 
ence of brash and stone and wire made the grading much slower. However, the 
value of the rock recovere«l was more than the" extra cost of grading. 

Three-inch rubber hose '^ sewed" with marline was used in grading. This hose 
ineasured 2J inches in diameter inside the hose, and 2^ inches inside the hose coup- 
lings. The friction of 100 feet of this hose, as determined by test, was found to be 
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9 pounds, with a velocity of 13 foel per second throngh tbo boso, 149 pountU ]ie: 
square inch at nozzle^ and discharging 241 gallons per minute under about thr:i\tr. 
ago conditions of everyday service. The nozzle used in determining above n^ul: 
was a 1-inch "ring nozzli*,'' which developed a coefficient of discharge greater xhrx 
that of a properly constructed ring nozzle, and was the same nozzle usetl in gra*lia;. 

All bank steeper than a slope* of 1 to 3 was graded off, and a bench about 6 iel: 
high was left at toj) of slope. 

raring.^-Tim graded slope was paved with a layer of stone 10 inches tbiik. 
shading to 8 inches thick at top of slope. More stone w^as used at edge of mattres* 
because of less connecting mattress, the layer at edge of mattress being always as 
ranch as 12 inches thick and sometimes as much as 18 inches. 

Wlien spalls were available a layer 3 or 4 inches thick was firat laid down and tin 
larger stone laid over it in a compact and regular manner. This layer of spa! U 
placed next the ground is exx)ected to prevent the pavement from washing and jsruliv 
ing. Such stones as were too largo for even pavement were broken with sled^e^ • 
j)lacc and the spalls used in the chinks. 

Besides the 17,808 cubic yards of stone delivered by the Government towbu^t . 
728 cubic yards graded out of old revetment was nsed in this paving. The slope l 
head of tow-head bordering on chute mat, as well as the flat shore in head of chut? 
was i>aved uniformly with the rest. 

Map of work. — The accompanying outline map shows the location of the work. 

Statement. — Ax)pended is an abstract of expenditures showing the distribution iv 
materials and cost of the BuUerton work. , 

The average net cost of the river fascine mattress is $5.96 per square of lOOsqnan^ 
feet. This average net cost waa somewhat increased by the extra cost ofrivtr 
mattress No. 4, for reasons already given. 

The average net cost per square of "bank revetment" is $8.50. The chute aDii 
connecting mattresses and the crib dam were so small that average costs are not 
given. 

The total average net cost per linear foot of '*revetment^' is $21.98, which incln«le« 
all material and labor expended on the Bullorton work. 

The total cost of 4,018 net linear feet of revetment is $88,307.18. 

Respectfully submitted. 

E. L. COOLKY, 

Capt. S. W. RoKSSLEK, Assistant Enginttr. 

Cor2)8 of EngineerSy U, S, A. 



Abstract of expenditures ^ improving Mississippi River at BuUerton Tow- Head, Arkan's*. 

during season 1893-94, 



Items. 



Labor 

SubMistenco service 

^Subsistence stores 

Brush cords. . 

Poles do 

Pilinp linear feet.. 

Stouo cubic j'ards.- 

Wire: 

Bl.irk pounds . . 

(ral vanized do 

Copper do 

Strand do 

StapU'3 do 

Clamps number. . 

SpikoH and nails . . pounds . . 

Iron nnd steel do 

Cables (wire i-ope) 

Man ila rope 

LiimlHT 

Oils and engineers' supplies 

(^oal 

Tug hire 

Towage 

Miscellaneous 



Saperin- 
tendence. 



Care of 
plant. 



Sepairs 

to 
plant. 



Tow- 
boats. 



River mattress, 
(10,105 squares). 



Quan- 
tity. 



$1,702.63 $1,209.88, $464.96 
30. 21 1 49.70, 24.61 

95. 98i 157. 81 73. 77 



Total . 



1,828.80 



34.32 
26.86 



84.96 



105. 72 24. 82 

39. 54 130. OOl 

742. 0()| 
4, 683. 79, 
143.28 59.461 6. -11 



$979,751. 
31.81,. 
101.03,. 



Cost. 



Chute mattrtv. 

Conneciiu;: 

roattresa. CfX 

d:iin. 



Qnan- 
tity- 



C«Mt 



$8,285.65; j $736.i?' 



816. IGj. 

2,705.76. 

12,846 14.122.54 

668.27 
63.4lL 



448, 

1, 492 

9.184 

I 

551, 

14,300 

10, 908 

97. 870 

2.547 

12, 041 

109 



1 



408. 08 . 



1.705.9G 768.94 6,609.611. 

I I 



...I 51.952.65. 
I 



:{44.> 

464.:- 



15.980.47. 479.3, (31 al 

10.96 

342.05 

1.871.38 

3, 469. 86 

182.97 

1.185.47 

2.97 

4.63 

630. 62 

1.2('0.80!, 







I 


438 

1.981 

171 

402 


73. li 
70.3 

12 n 



1.>.N 



APPENDIX X X — ^REPORT OF MISSISSIPPI RIVER COMMISSION. 2903 

Abstract of expend Hu res, improving Mississippi Eiver ai Bnllerton Tow- Head, Arkansas* 
during season 1893-*94 — Continued. 



Items. 



Lalior 

Siibsit»toiico service 

Subsisteuco tttorvs 

P.nish conls. 

Poles do. . . 

Piling; liDcar feet. 

StoDo cubic yards . 

W'iro: 

Black pounds . 

(TalvaniEed do. . . 

Copj)er do. . . 

Stmud do. . . 

Staples do... 

('lamps number. 

S^iikfS.'iudimilrt . .pounds. 

Iron and steel do . . . 

Cablr 8 (wire rojic) 

Manila ro]c 

Lumber . 



Banli revetment. 



Clear- 
ing 



Paving bank 



<lrauiic;H?„f !''■'''»«""'""• 



^ad- 



CTad 



Mis- I 
cella- I 
noous.i 



Total (4,018 lin- 
ear feet of revet- 
ment). 



bank. ^^' I ing. ^T, 

mg. ' *» ' Quan- ; 

titv. , 



Cost. 



Qri:;n- 
titv. 



Coat. 



(^nanti- 
' tie.s per 
I 8'iuare 
lof river 
I mat- 
tress of 
I 10,105 
{squares 



$202.38 $017. 03 $51 7. 1ft-.. 
54.61 31.811 51.05t.. 
173.44 101.031 162.14... 



I 



. $3, 696. 61 $293. 86, 
.' 226.90 60.42... 
.' 832.6:j| 176.29... 
..' 113, 



.1. 



8,87314,900.57.... 



.., 1, 
.. 18, 



O'Ih and engineers' sup- 

lilies 

Coal 

Tu«'hiro 



Towajro . 
Midcellaneom. 



25. 44 . 
172.32'. 



14.67!. 



405 
478.3 
492 
536. 3 

551 
300 
346 
851 
718 
443 
361 



K 006. 43 
[, 506. 60 
[. 924. 64 
\, 587. 30 
702. 51 
63.41 
„ 715. 05| 

10.96, 
342. 05 
.946.52 
1, 540. 091 
195. 281 
,. 225. 05 
37.29,. 
31.49'. 
630.621. 
,200.801. 
81.96 . 

156. 58 . 
341. 8(5' . 
742. OO' . 
^ 683. 79| . 
on. 93 . 



1.20 
.044 
.146 
.901 

.054 
1.403 
1.07 
9.6 
.25 
.985 



Total , 430. 431, 262. 301 720.37 19,658.71 530.571 



Items. 



307.18. 




(Scaring bank . 
Hy«\r«uUc grading. 
Uand grading. 
Paving bank 



Snperintcndenco 
(.'are of plant .. 
Kopairs to plant. 
Miscelbneous . 
Towboats. 



Total 

Net cost i)er Hqnaro of mattress and revetment, 
and per linear foot of revetment 



60,748.76 1 3,162.18 1 24, 396. 2 i 88,307.18 

I : 

5.96 8.50 I 21.93 



RECEIPTS AND EXPENDITURES. 
Keceived : 

Payroll $22,159.89 

Conimissary stores 5. 235. 88 

Material and property 16, 772, 75 

Material from Assistant Nolty . .*. 41, 220. 07 

Material from AsHistant Gerig 1, 658. 05 

■Material from Assistant Le Vasseur 242. 96 

filial District 274.85 

Bill for tug hire 742.00 

Towing 4. 683. 70 

Tot.il 92,990.24 

Expended : 

As per statement 88, 307. 18 

Transferred to Assistant Nolty 1.351.81 

Trauaferred to Assistant Rees 3, 082. 14 

Transferred to property 285. 11 

Total * 92.990.24 
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Appendix 2 E. 

report of assistant en'gineer william gerig on improving mississippi rivie 
at hopefield bend, arkansas. 

United States Engineer Office, 

Memphis f Tenii., March 10, 18^. 

Captain : I have the honor to submit my report on improving Mississippi Eiver 
at Hopetield Bend, Arkansas, during the fall of 1893. 

The work covered by the project embraced repairs to breaks in the revetment 
made during the ilood of 1893, and a general strengthening of the remaining work 
where it was necessary. 

Description. — The lower portion of the revetment, 2 miles long, was built during the 
seasons of 1884, 1887, and 1888. The first break in this work occurred during the flr»od 
of 1890, and was repaired by a complete revetment, 762 feet long, built in the fall of 
1890. The Hood of 1«91 caused breaks above this repair work to the extent of 3,35f> 
feet, which were repaired during the season of 1891-'92. The flood of 1892 caused 
bleaks above and below these repairs, which were repaiicd during the season of 
1892-93. An examination made in August, 1893, showed that the flood of \m 
caused .'vlmost a continuous break in the revetment from section 58 to 78. beginoing 
nt tlio foot of the revetment of 1890 and extending about 150 feet over the head of 
river mat No. 1, constructed during the season of l892-*93, and also the receding of 
the bank line at Hopefield Point, proper, from section 90 to 100; from section 91' w 
95 being a remnant of the work of ISSS, the bank line having moved back fully 7o 
feet behind the former revetted slope. 

The old mats in both these breaks have settled over their whole width, lea^t at 
the river edge and greatest at the shore edge. The shore work from section 58 to 
78 was almost entirely destroyed, with the exception of a few points. From section 
77 to 80 a large hole was washed out behind the paving, being deepest at section 77, 
where the elevation of the bottom of the hole was about 3 feet below the zero of 
tlie Memphis gauge, and paving entirely gone for 50 feet; Iroui thence the elevatioo 
of the bottom of the hole became higher until it reached the top of the paying at 
section 80, leaving a projection about 250 feet long, and being about 100 feet from 
shore line at section 77-f 50. At section 90 to 95 the shore work was entirely 
destroyed. 

The repairs of the present season consisted in restoring the first-mentioned Work 
of the old 1888 work by fascine mats 300 feet wide and a new shore paving, an<l in 
restoring iu like manner the lower block of revetment of the same year's work and 
extending the revetment about 500 feet downstream to protect Hopefield Point, 
jiioper, where caving has recently set in, and i-epairing old work in such places 
where it was deemed necessary. The river being very low, the water's edge of the 
paving near the zero contour was repaired from the head of the old work down over 
the eutire revetted bank. 

The construction of the original revetment was as follows : River mats of the fas- 
cine type, 310 feet wide, generally sunk with their inner edge along the zero contour, 
but in some places the inner edge is about at the 3-foot contour, making the width 
below the zero line about 300 feet. Where necessary, connecting mats of the fjiscine 
type were placed and extended up to the water lino, so as to get a good foundatioa 
for the paving, an extra amount of stone being placed along the zero contour. 

The weak points in the old revetment as observed are — 

(1) That the mats have settled and the breaks have been caused by scour of the 
current through the brush work, %x by the conveyance of the material from under 
the mat by the return flow of water from the saturated bank when the river com- 
menced to fall, and, consequently, that the form of woven mats here used do notha\f 
tlie requisite degree of coiu])actness or impermeability to resist destruction from 
either of the two above-named causes. 

(2) The insufficient width of the old mats, as they did not rea<'h the deep water 
and may bo undermined. 

(3) Insufficient ballast on the bank work, exposing the underlying brush totbf 
air and moisture, causing rapid decay. After three or four years inuch of the exposed 
brush work is thoroughly rotten. 

Plan.— 'To make the repairs above described the plan was, (1) to make the river 
and connecting mats of the fascine type at least 300 feet wide; (2) to not extend 
the brush work above the water line; (3) upon a graded bank, with a slope not 
steeper than 1 on 3, to place 3 to 4 inches of crushed stone and 5 to 7 inches of small 
rli>rap closely packed. 

Couslrnction. — Work began immediately' after the arrival of the plant from New 
Madrid, Mo., on September 1, 1893, and was finished J)ecember 1,1893. The beasun 
was the best in many years, and the river remained practically at the 3-foot sta^re 
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(luring the entire season. The first time lost hy rain was ou September ^, and total 
tinio lost by rain four days. 

Lfihor. — The suiiply was at all times sufficient. Whites, subsisted by the Goveru- 
ineut. WiTO employed iu all the responsible positions. Most of the common laborers 
V. (TO noj^roes, and self-subsisting. They were good laborers, steady and submissive, 
i:nd the pick of this class of labor, since no x>»iblic work was being done in tliis 
vicinity and the factories, oil and saw mills were all closed. The price paid was $25 
]>cr mouth and subsistence. The self-subsisting laborer received $1.15 per day of eight 
l.onrs for the first month of full time, and $1.25 per day thereafter, if full time was 
nuule. Only a few white laborers were subsisted on the fleet, principally sailormen. 
Th«'. maximum force employed was 469, on October 23, 1893. 

Maieriah. — Brush and poles were obtained by contract at $1.02 per cord for the 
former and $1.50 per cord for the latter, and the source of supply was from 20 to 45 
miles below the work. The deliveries were prompt, since only about two days were 
lost on account of brush. The average rate of delivery during the month of Octo- 
b«T was about 500. cords per working day. Better progress could have been made 
undt^r the favorable conditions existing, had the supply been about 700 cords per 
day. 

Stone was obtained by contract from Imboden and Black Rock, Ark., and delivered 
by rail — about 8,500 tons on barges and the remainder on the bank. In the beginning 
some trouble was experienced in getting the deliveries on the barges promptly and 
getting the cars promptly unloaded on the banks. The stone was of the same quality 
as used at Hopetield Bend during the season of 1892-'93. The riprap was iu pieces 
wciuhiug from 5 to 35 pounds, and the crushed stone of dimensions to go through a 
2-ineh ring. 

Fa%cine mats, — The method of holding mooring barges and the mat by means of 
cables fasteued on the bank was the same as in previous years. 

A sot of platform or fascine barges were used in addition and made to join the mat 
ways, being parallel to each other longitudinally. The platfonn barges were ordi- 
nary barges with an elevated deck raised to the same elevation as the platform on 
the mattress ways, and along the side of these barges, near the mat ways, formers 
were constructed to make the fascines in, the top of the formers being at tlie same 
elevation as the highest point on the mat ways. Brush of diameters at the butt of 
1 to 4 inches was placed in these formers and compresjsed into round bundles or 
faseiui s 12 inches iu diameter by means of lever chains, and while the pressure was 
on the chains the brush was tied together with No. 12 galvanized steel wire. The 
leu'^tti of the fascine was the same as the width of the mat, in this case 310 feet, and 
were at right angles to the bank. Under the platlbrin of the ways barges 39 reels 
were placed, 8 feet apart. The first two reels on the outside or channel edge of the 
b:srge8 contained |-inch galvanized steel wire strand composed of 7 wires whose 
estimated breaking strength is 4,640 pounds each, and the remaining 37 reels con- 
tiined ,'\-inch galvanized st^el wire strand composed of 7 wires, the estimated 
breaking strength of each strand being 3,360 pounds. These ai'e the bottom cables. 
Tlie ends of these cables were made fast to the head and are under the mat at right 
un«;les to the fascines. Each cable was in one piece, its length being determined by 
the length of the mat. Friction brakes were used on the reels to keep the bottom 
cables taut. 

The method of procedure during the construction of a fascine mat was, first, a 
larjje head of lianl-wood poles was made, the diameter of the butts of the poles 
being from 4 to 8 inches, and to this head were fasteued the bottom cables. The 
Aveaviug strands, which were ^-inch galvanized steel wire strands composed of 7 
wires, with an estimated breaking strength of 4,600 pounds, were also fastened to 
the head at the same places as the bottom strands, aiul hence there were 39 of these, 
H feet apart. Then a fascine was made, care being taken to keep the butts of the 
brush scattered; the fascine was next raised out of the formers and pushed to the 
ways and down to the head. Now the weaving cable was passed over the fascine, 
then down under the fiisclne and bottom strand, and then up between the fascine 
and head; and then a pair of 6-inch blocks, one end fastened to the mooring barges, 
and the other, by means of a '* Haven clamp," was attached to the weaving strand, 
and 6 men pulled the fascine down to the head. While the strain was on the weav- 
ing strand it was either clamped to the bottom strand or held so the fascines could 
nol separate iVom the head or from one another, by driving a staple into the butt of 
a willow so as to take both the weaving and liottom strands. The staples were 
made of No. 9 wire and were Vi inches long, with an opening in the clear of ,\' inch 
so as to grip the strands. The weaving and bottom strands were clamped together 
<>very tenth fascine, besides being stapled so that the fascines could not slip apart. 
The labor was divided into three distinct parties. One party unloaded the brush 
off the barges, the second party carried the brush to the formers and made the fas- 
cines, and the third party assisted the second in raising the fascines out of the for- 
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niers down on tbs* wjiys and tied them together. When the ways were filled tbf 
friction brakes were raised and the Linnch made, the brakes being put on again 
before the launch was completed, so as to jret a uniform strain on each strand. 
When the mat was eomi>leted, longitudinal poles were placed over it» the rows l>ein» 
8 feet apart, and were fastened to the mat with No. 12 galvanized steel wire an<I 
No. 9 copper or silicon-bronze wire. These wires encircled a fascine and tho]>nle. 
Care Avas taken to keep the galvanized wires and the copper or bronze wires well 
apart, so that no chemical action would take place and destroy the wires. 

On tho outside or channel edge and on top of the mat was a ^-inch galvanizeu 
steel wire strand composed of 19 wires, tho breaking strength being 20,(WO poundg. 
This cable was fastened to the head of tho mat at tho same places as the other 
strands; however, before reaching tho head one turn Avas taken aroand theseconrl 
head, which w^as about 10 feet irom the mat head and was made of hard- wood 
poles, then fastened to tho head. This wire extended over the whole length of tlie 
mat and was clamped to the weaving cable at every 10 feet, the clamps beiug put 
on so as to come half way between tho clamps on the bottom strand. One eud of 
the shackle strap was fastened to tho second head at the same point where this 
cable was fastened. Sixteen feet from this cable toward the shore was another 
*-ineh cable fastened in like manner, but extending over only one-half the length of 
the mat, and the other end of tho shackle strap was fastened to the second head at 
tho point where this cable encircled it. Then 24 feet from this, another ^inch cable 
extending over the whole length of the mat, and one end of shackle strap Xo. 2 
was fastened the same way. Sixteen feet from this was another ^-inch cabk- 
extending over one-half the length of the mat, the other end of shackle strap Xo. '2 
being fastened to the second head at the same point where this cable encircled it: 
and also |-inch cables were placed the same as abovo at the locations of shackle 
straps Nos. 3, 4, and 5. The shackle straps were fastened to mat by first taking a 
turn around the main head and then to tho second head, around which two turns 
were taken. Seven shackle lines were used, 40 feet apart. Tho combined lireaking 
strength of tho wire strands on the mat was 126 tons (of 2,240 pounds). 

Atlirst the progress of construction was slow, owing to the fact that the labor 
wafi green. Better progress could have been made with a more abundant sapply of 
brush. Tho following table, which explains itself, shows that with three bau^esof 
brusli on hand and well loaded an average of at least 150 linear feet per day could 
liave been made. The supply at this place was generally two barges per day, orabont 
500 cords per day. When the supply is three barges the distance of carryingthe brosh 
to the formers is reduced and, as most of tho delay is in getting the brush off the 
barges, a larger force could have been employed hero and tho delay reduced to a 
minimum. 

Mats 310 feet wide. 



Mata. 



I I 



I 

No.l 1 

No. 2 1 

No. 3 1 

No. 4 1 



G50 
8li0 
700 
91G 



Feet. 



140 I 
135 
175 , 
173 , 



I Number of 
Average i men on 
length of j day max- 
mat made imnm nnm- 
per day. : ber f<*c t 
made. 



I 



Feet. 



03 I 
127 
140 ' 
103 ' 



Average 

numher of 

men per 

day. 



271 
293 ■ 
342 
313 



Number of 

i barges 

briiiili 

worked 

^from on day 

maximum , 

mat made. ■ 



220 
280 I 
300 
320 I 



Average 

namber of 

barges 

brusu iier 
day on 
work. 



On mat No. 4, when the maximum length per day was made, tho number of men 
was less t ban the average, this being due to using brush from four barges and the brush 
was well loaded. The al»ove is the number ot men actually employed on the mat, 
jind the sailor men. 

Mattress construction was begun on September 7 and completed on October 26, 
18iJ3, when the last mat was sunk. Four mattresses were sunk, of tho following 
dimensions: 

Mat No. 1 ifeet.. 650 by 310 

Mat No. 2 do.... 800 bv 310 

Mat No. 3 do.,.. 700 bv 310 

Mat No. 4 do .... 916 by 310 

Total niJit marie linear feet.. 3,066 

Total bank protected do 2.930 

Total squares (100 square feet) made 9, L^KT.fi 

Total squares of bank co \ ercd 9, C)85 
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Tho cost in detail "waa: 

Labor aud snbsintence $13, 384. 31 

15.222.7 cords of brush...-. 15,527.15 

4U0 cords of poles 735. 00 

5,800 tons (gross) stone 9, 802. 00 

44.344 pounds of No. 12 wire (steel) 993.00 

.xOO ])ouuds of No. 9 Tvire (steel) 18.80 

5,075 pounds of No. 9 wire (copper aud brouzo) 81 1. 02 

101.837 pounds of wire strand 3,746.69 

15.567 clamps * 953. 18 

1 ,1360 pounds staples 96. 80 

Manila rope .* 1,218.49 

Piling 10.80 

Wire rope (mooring cables, one-half value) 1, 315. 86 

Miscellaneous material 44. 15 

Superintendence 1, 029. 08 

Care of plant 759.80 

Repairs to plant 1, 425. 13 

Towing 2,967.11 

Miscellaneous expenses 321. 75 

Total ^. 55,161.02 

Cost per square built, $5,940. 
Cost per square of bank covered, $6,072. 

Average quantities of material used in the construction of one square (100 square 
feet) of fascine mat : 

Brush cords.. 1.639 

Poles do 053 

Stone -tons.. .625 

Wire, steel pounds.. 4.861 

Wire, copper do 546 

Wire strand do 10.965 

( 'lumps number . . 1 500 

Grading, — The bank was graded to a slope of 1 on 3, or flatter. This slope was not 
carried to the top of the banks, a shoulcfer 4 to 6 feet high being left. Ilydraulic 
gi'adinjj began September 15, after the mat No. 1 was sunk, and the last grader finished 
November 8, 1893. The graders used w^ere No. 40 and pile-driver No. 20, the same as 
einployed last season. Prior to grading the bank was cleared of timber, drift, and old 
mat work, and after grading with the pumps the grade was neatly dressed by hand 
and stumps removed by blasting. The cost in detail is as follows : 

Labor and subsistence $1, 066. 92 

Coal 258.91 

Gila, and engineers' supplies 4.11 

Repairs to graders 228. 00 

Total 1,557.94 

Work done, 1,975 linear feet = 28,940 cubic yards; cost, $0,054 per cubic yard. 

The excessive cost was due to the bad condition of the graders. 

Cost in detail of total work done preparatory to paving 3,400 linear feet of bank i 

Clearing bank $570.03 

Hand grading 684.81 

Hydraulic grading 1. 557. 94 

Towing 54.00 

Total 2,866.78 

Cost per linear foot, 84 cents. 

Cormecting mats, — Narrow connecting mats were placed where the river mats did 
not come up to the water's edge, and in pockets. These were of the fascine type, 
iascines bemg parallel to the bank. They lap the river mat from 10 to 30 feet. From 
section 75 to 78 + 20 a connecting mat was placed behind the projecting point. 

This was of the old form of mat. Also under tho Memphis and Little Rock Rail- 
^ya>''8 incline the brush was " hurdled " around the piling and was made extra thick ; 
from the piling out the connecting mat was of tho fascine type. At section 91 a 
small connecting fascine mat, 150 by 150 feet, was sunk, connecting the work of last 
season with mat No. 4. These mats varied in width from 20 to 150 feet. Two thou- 
sand one hundred and seventy-live linear feet were built, the average width of all the 
connecting mats being 56.10 feet. 
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Total linear feet made and 8unk 2, 175 

Total squares made and sunk 1. 22L2 

Total cost in detail of the connecting uiat<s was: 

Labor and subsistence $2, 438. 24 

2, 875. 7 cords of brush .• 2,9X^.22 

149 oordH of poles ^ 236. (« 

800 tons of stone l,35>.rti 

7,877 pounds wire, steel 156. 76 

257 pounds wire, copper 43. fip 

2,710 pounds wire, strand 117. 'i4 

311 ])ound8 staples 35. 46 

Manila rope 33. 0() 

Miscellaneous material 37, fti 

Superintendence — 168. 39 

Care of plant 134. X^ 

Repairs to plant 233. lO 

Towin«j 570.40 

Miscellaneous expenses 52, 6i) 

Total 8,532.43 

Cost per stjuare, $6,987. 

The average quantities of material used in the construction of one square wa.s: 

Brush cords.. 2.Xo 

Poles do 12-: 

Stone tons. . . 660 

The increase of brush was due to extra (luautity placed in the hole at station 75 
and around the piling at the incline. 

Paving. — This work began on September 27, 1893, and was completed on Noveralw 
30, 189^. Paving began at or near the low- water stage and extended from the 26 to 
the 30-foot contour, on an average to the 28.5-foot contour. The paving was carried 
to this height to get above the strata of sand. The stone used in paving was from 5 to 
35 pounds in weii^ht, the average thickness of the paving being about 10 inches— 3> 
inches of crushed rock and 6^ inches of riprap. The linear feet of bank paved wa83,066. 
The square feet of bank paved was 311,200 = 34,567 square yards. 

The cost in detail was: 

Labor atid subsistence $4, 253. 25 

11,125.45 tons of stone 18,985.64 

Miscellaneous material 30. 15 

Clearing and grading 2, 866. 78 

Superintendence 580. 05 

Care of plant 428. 2.i 

Repairs to plant 803. % 

Towing 5-23.00 

Miscellaneous expenses 181. 35 

Total 28,651.71 

Cost per square foot, 5?0.092 and $0.83 per square yard. 

Jiepariiig old work. — This consisted in repairing the places along the water's eiljje 
which were expovsed by the extreme low water and also the repaviug of portions of 
the bank where the underlying mat was decayed. About 500 feet of this bank were 
repaved from near the zero contour to the 26-foot contour and about 5,000 feet aloug 
the water's edge. The total work covered was 62,200 square feet. 

The cost in detail was : 

Labor and subsistence $850. W 

1,855 tons of stone 3,177.10 

Miscellaneous material 6. ft) 

Superintendence 93. "w 

Care of plant 69. c^ 

Repairs to plant 129.55 

Towing 114. ft^ 

Miscellaneous expenses 29. 3»' 

Total 4,469.27 

Cost i)er square foot, $0,072. 



PLATE Xi. 
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Jbsirart of expendUurea at Hopefield Bendy Arkansad, dunng 1893 and 1894 — Cont'd. 
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Total bank protected, complete linear feet . . 3. 0«6 

Ctwt iH'r linear foot $^. 1* 

4 river mats squares.. 9.287.6 

Cost jirr square $«.(S1 

BruHli per square cords.. 1.6S 

Stone per square tons.. 0.€25 

Con neet in;j m.its squares . . 1 . 221. 2 

Cost p<'r square $S.9H7 

Brush per sq uare cords. . 1 S5S 

Stono p«'r squiiio tons. . 0. M 

Paving bank sqaarefeet.. 311, S"* 

Cost per square foot fO.Oft. 

Repairing old work square feet.. 82, IW 

Cost per squaro foot $0.07; 



Dr. 



Cr. 



Total material received $72,139.65 \\ £xi>ended as i>er abstract $96,814.43 

Lalwr 28,932.C8 I Expended for property : 578.0) 

MiseellaneouH 215.37 '' Material, et-o.. transferred to Pl^jim 

I Pointplant 3.894.C: 



Total 101,287.10 i 



Total 101,287.10 



Appendix 2 F. 



RKPOUT OF ASSISTANT ENGINEER WILLIAM M. REES ON REPAIRS TO PLANT. 



United States Engineer Office, 

Memjihia, Tcnn,, Ma if 17, ISOi. 
Captain : I have the honor to submit the following report on repairs to plant from 
Maicli 31, 1893, to May 1, 1894: 

This work was coutiniied at Amelia, Ark., until October, 1893. under the immeiliatt? 
charge of As.sistaiit Aug. J. Nolty, after which only minor repairs wore made by 
parties in tho field. lT]ion the close of the season's work, January 26, 1894, allplaut 
was removed to Memphis, Tenn.j and I assumed direct charge of repairs, etc. 
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Sleamei' Minnetonka. — la Sflpteinber, 1893, ougiues and boilers were overbauletl, 
wbeel repaired, and ucw bitts placet! preparatory to putting boat in commission 
for brash towage. An examiaatiou showed that the boat would need extensive 
rei)airs, and in April, 1894, work was begua, tbe repairs comprising entire new 
(locks and deck beams, outriggers, guards, fantails and pitmeii, ucw stacks, cxtou- 
sivo repairs to breeching, furnace and fire bed, wheel and rudder, and a thorough 
overhauling of machinery and pipes, including boring out of cylinders. Cabin is 
to be repaired and the boat painted. Much of this work has been finished and the 
balance is now in progress. 

i>l€amer Titan. — Only minor repairs were made. The wire-rope hogchains giving 
evidence of stretching were replaced by iron rods. 

Sliamcr JI. M, (iraham. — In the summer of 1893, this boat received extensive 

repairs to bull and machinery, comprising new stem and two new sternposts, 40 feet 

ol new bottom aft and 40 feet forward, 80 new futtocks, 35 half floors, 3 half-deck 

beams, 4 di'ck beams in forecastle, 3 hogchain fastenings, side planking renewed 

for 35 feet from stem, knuckles and grub strake, capstan foundation, nosiuis:, clamp 

strakes and hreasthooks. in forecastle, and deck on bow and in fire, engine, and 

deck room, all renewed; new stem bank was put on and bow sheathed with iron 

and hull painted. Boilers received two new sheets and new breeching and stacks 

were erected. Furnace was rebuilt, machinery overhauled, and wheel and roof 

repaired. Further repairs were made during the past month. Tbe boiler deck was 

repaired ontside of cabin and covered with canvas, and the boat painted throughout. 

The machinery was also overhauled, and new side pipes to starbbard engine i)ut in 

and bow^ calked. This boat is old, but will probably be serviceable for two seasons. 

Snrreff Steamer If. L. Jbhot. — This boat was docked and thoroughly repaired in 

February and March of the current year. The repairs comprised 69 new top timbers 

and nearly as many fnttocks; nearly all new sides, including knuckle strakes, half 

the bilge keelsons,' half the side strakes, new ends to brace fastening, new cylinder 

timbers, pitman uud wheel, new outriggers, guards and decking outside, rudder 

rebuilt, engine cylinders bored out, new tubes put in heaters and location of latter 

changed, pipes, pumps, and machinery ovcrbauled, and pipes covered and boat 

painted and calked. Present condition medium. 

Ir<^n Biern-wkeel tug Itasca. — A contract was entered into with Messrs. Dan. Shea & 
Co.. to replace side and bottom plating which was worn out, and the boat scut to 
Memphis for this purpose. She also received new armor plating for the head, also 
new iron wheel complete and new pitmen; engines were bored out, machinery, pipes, 
and boiler were overhauled, anew roof put on and boat painted throughout. These 
repairs were complet-ed March 13, 1894. Present condition of the boat good. 

Machine-shop boat No. 1. — Repaired last March. Received entire new guards, with 
new top gunwale pieces at ends, new timber heads, hatches and coaminsfs, new deck 
outiiide, and was calked and seams payed off. Present condition medium. 

UydrauUc graders Nos. 2 and 4, — Calked afloat; decks repaired ; new timber heads 
put in where required; pumps and other machinery overhauled; bursted water 
cylinder on No. 2 replaced by a new and better designed one; large hoisting engines 
sent to experimental dredge and replaced by smaller ones taken from condemned 
pile-drivers. Both graders are old, having been built in 1881 ; the decks are bad and 
No. 2 needs new shoring under the large pumps which are letting down. Should 
last two more seasons. 

Oj|^ce boat Mississippi. — Hull rebuilt ; new gunwales placed inside the old ones, 
thus narrowing the beam 10 inches; new deck beams, timber heads, kevils, and 
hatches; new deck outside of cabin; boat calked all around and cabin ceiled and 
side(^ inside with half-inch matched lumber, and hull and cabin painted. Present 
condition good. 

Office boat No. 39. — All but the top gunwale strakes removed and replaced by new 
ones; deck repaired; hull caulked; range pipes and flues repaired; roof renewed and 
cabin painted inside. Present condition good. 

Quarter boat No. 11. — Received minor repairs during the summer of 1893 and is now 
nndergoing repairs by placing a coal barge hull under the csvbin. When these 
repairs are completed its condition will be good. 

Quarter boat No. S — Used as commissary store boat. Was docked, calked, had 
rakes and gunwales patched, and decayed stringers and floor beams renewed. Con- 
dition bad. Will last another season. 

Quarter boat No. B6. — Used as material store boat. Repaired by replacing old hull 
with the hull of a fairly good coal barge. New guards and deck outside. Present 
condition good. 

Quarter boat No. 27. — Calked all around while afloat; guards repaired; new out- 
side stanchions put in and stoves and pipes repaired. Present condition fair. 

Quarter boat No. 25. — Received minor repairs. Sides calked near the water line 

and stoves, pipes, and flues repaired. Condition bad. Hull will last another season. 

Quarter boat No. 13. — Docked and found to be in bad condition. Sides were 
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Bhca tiled from bottom to 1 foot above water line with 3-iiich plank and calkel 
Condition bad. With care may last another seanon. 

Quarter boat Xo. 6. — Gunwales repaired and calked while afloat. New timber 
heads put iu and some minor repairs done. Condition medium. Should last two 
seasons. 

Quarter boat Xo, 12. — Received only minor repairs and calkins near the water 
line while afloat. Guards now nearly in condition to fall off. With repairs may 
la«t another season. 

Quarter boat Xo. 30. — Received only minor repairs. No longer serviceable nor 
worthy of repairs. 

Pile-drivers Xos. 19^ 20, and 21. — These, the best of the pile-drivers, were fitted up 
for work during the summer of 1893 by making general repairs while afloat. A 
pump from an old driver was put in No. 19. All had additional feet water heaters 
coupled to the ones already aboard. Leads, decks, and timber hetids were repaired. 
As the leads on all are practically worn out, the sides and rakes badly decayed, ii 
was decided to rebuild them from the bottom gunwale up, together with new decka 
and loads. Nos. 19 and 21 have been docked <ind have received new sides. They 
are still under repair, and No. 20 will be similarly treated. When repairs are com- 
I)leted these drivers will be in good condition. 

Pile-drivera Xos. 26 and 57. — These received slight repairs and were used, the 
former as a quarter boat and the latter as a pumping boat, in recovering coal from a 
sunken barge. Machinery was removed from both. Condition bad and not worthy 
of repairs. 

Pile-driver Xo. 27. — Hull no longer seaworthy. Machinery has been removed. Not 
wortliy of repair. 

PilC'dnvers Xos. 55, ,?5, 55, 5.9, and 59, and sand-pamp boat Xo. 12. — These wen 
stripped of machinery, condemned as not worthy of repairs, and sold at public 
auction. 

Moorinff barges Xos. 3 and 4. — New stem pieces were put in these; rakes renewed; 
gunwales repaired; new timber heads put in; 5 tie-rods placed on each barge, 
and bottom, sides, and rakes calked. Present condition fair. 

Mat barges Xos. 5 and (I. — These were constructed from coal barges and received 
extensive repairs. New gunwales from bottom strake up were put in; new etem 
pieces, rake timbers and rake plank; new fenders and timber heads; decks, plat- 
form and ways were repaired, and bottom, sides, and rakes calked. Later, both had 
n]>por works'and decks removed and hulls placed under cabins of quarter boats Nm. 
11 and 26. 

Barges Xos. 202, 206, 211, 215, 234, 227, and 6 ;.— These were docked and thoronghly 
repaired. 

Barges Xos. 55, 74, 94, 124, 204, 210, 212, 212, and fuel barge />.— These were repaired 
without docking. Barges numbered from 134 down are district 1>arges, 100 feet hnz 
by 25 feet wide, and are in medium fair condition. Those numbered from 200 up ar.* 
framed barges, 120 feet long by 30 feet wide. They were built in 1889 and duw 
require extensive repairs in order to muke them serviceable for handling heavy car 
goes. Fuel barge D is worn out. 

Barge Xo. 9222. — This is a new one built in 1893. An act-ident broke a number of 
bottom plank, and the barge was docked and repaired. 

Flats. — Three were built of the following dimensions: Length, 50 feet; width. 15 
feet, and dej)th of hold, 3 feet. Thoy have 5-inch long lejif-pine gunwales, one 3-iDch 
cypress longitudinal bulkhead, 2:^-incU cypress bottom, and 2-inch cypress deelis. 

Skiffs. — xVll that were worthy of it were repaired, receiving new bottems and 
calking. 

Fascine mat plant. — Three complete plants were fitted up. The regular mat barges 
were used. These were fitted up with the reciuisite drums, brakes, and guidosheavea 
for carrying the louiritudinal bottom strands used in the construction of fascine 
mats. For constructing the fascines, old barges unfit for carrying heavy loads wwe 
fitted up with the nei'es.sarj' platforms, ways, formers, and chokers. 

(iold Dust Dam work. — Two pile-driver hoisting engines were altered for cable haul- 
age of materials, each set of engines receiving an extra drum with necessary brakes 
and clutches. 

Eight new four-wheel cars were made; also rollers, sheaves, switches, froga, and 
other necessary appliances. 

Miscellaneous work. — A large amount of work was done for the various field parfcif*. 
Three hundred run plank were beveled at ends and riveted to prevent splittin-^, 
and 22,203 cable clamps were made. These had both bolts threaded instead of only 
one as heretofore. 

A statement of the cost of repairs iu detail is transmitted herewith. 

Respectfully submitted. 

Wm. M. Rers, 

Capt. S. W. RoESvSLKR, Assistant Engineer. 

Corps of Engineers, U. S. A. 
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AhstracC of proposals for leree work in vicinity of Bear Bayou, Arkansat, recited m 
response to advertisement dated September 5, 1893, and opened September 15^ 1S^3^ i^ 
Capt. S, }F, RoessJer, Corps of Engineers, 



No. 



Namo fuid oddresn of bidder. 



From «ta- Froa ««- 
tion 3US» tioQ t^> 

to itUtion to sUi.;« 
3346, about 3300. a.^ 3 
9U,000 cabie,89,000 cstic 

yardB (per y«TfLB»>* 
cnbicyard). cubic \«r « 



Timotliy Sullivan, Memphis, Tonn. . 
Hurtnett & O'Brien, Memphis, Teuu 

Robert tlohnsen, Memphis, Tenn 

P. F. Lamb, Momiibis, Tenn 

James M. Sullivan, Memphis, Tenn .. 
J. S. McTighe & Co -• 



CentM. 


C€UU 


214 


'16 Jl 


23 


r- 


*18. 4» 


ifjt 


19. U» 


'si.^ 


2H 


^\ 


26 





' Accepted. 

Abstract of proposals for levee work in Lower White Biver levee disiriciy reeeirtd n 
response to adrertisement dated November 10, 1893, and opened November 18, 18^ \ tf 
Capt, S, W. Roessler, Corps of Engineers, 



No. 



Kamo and address of bidder. 



tion5:«^4l 
aiMitjbvsd 

(abotf: 
39,&»cuh 
jard*^ pp- 
cahtr jad 



Timothy Sullivan, Memphis. Tenn 
Jennings &. Co., Memphis, Tenn .. 

J. B. Lewis, Memphis, Tenn 

A. Arnold ^ flo., Memphis, Tenn.. 




* Accepted. 

Abstract of proposals for levee work in Upper Yazoo levee district, received in respommt, 
adrertisement dated January 16, 1894, at^d opened January 31, 1894, by Copt, S. W. 
UotssleTy Corps of Engineers. 



No. 



Name and address of bidder. 



W. A. Shippey, Friars Pointy Miss 

Forrest &^ Co., Memphis, Tenn 

J. B. Lewis,& Co., Memphis, Tenn 

Thomas Uinchey Rice, Helena, Ark 

John Soott &. Son, St Louis, Mo 

Roman &- MuFadden, Baton Konge, La 

Timothy Sullivan, Memphis, Tenn 

Starlinj^-Smith Company, <treenviUe,Mi88. 

C. A. Winter, CireenviUe, Miss 

Jellries Sc Domeron, Memphis, Tenn 

Robert Vance. Memphis, Tenn 

J. C. Hodge, Natchez, Miss 

Manning 8c Gibson, Natchez, Miss 

James H. Carey, Memphis, Tenn 

Robert Johnsen, Memphis, Tenn 

Terrel & Watkins, Boulah . M i«.«j 

T. S. Aderholdt, Friars Points Miss 

W. S. Withei-8 & Co., Memphis, Tenn 

John (}. Seessions, Hampt4m, Miss 

Iliigli Morgan, Memphis, Tonn 

J. S. I^cTigho & Co., Memphis. Tenn 

McLaughlin Bros., Mempnis, Tenn 

Arnold & DoGaris, Memphis, Tenn 



Sections 
20 to 24 
(160,000 

cubic 
yards), 
per cubic 

3'ard. 



CenU. 



10 
13.08 

15.55 
14i 



12 

}? 
1? 

U 

111 

12.34 

13 

12.44 

lU 

111 

13.30 

lLe4 

14 



Sections 
25 to 20 
(143,000 

cnbio 

yards), 

per cubic 

yard. 

CmU, 
11.09 
18 

12.98 
12.24 
13.45 



13 



IS 

15.80 
14 
12 
15 

13 
131 
13.74 
*114 



12.70 
12.75 
13| 



Sections 
30 to 33 
(153,000 

cubic 
yards), 
per cubic 

yw^ 

Cents. 
14.90 
20 
16| 
16.25 
16| 
17.7 
31 



13 

1? 

{si 

10 

15J 

12.48 

14 

12| 

13.93 



15.39 

n2i 



Sections 


! SectF^i 


34 to 37 


i 3tit.^44 


(157,000 


(152 .!« 


cubic 


cnhk 


yards). 


j^i^ 


per cubic 


. perrmbu 


yard. 


ya«l 


C^U. 


Onti 


184 


1*5:3 


27 


2: 


21| 


ITl 


23 


15 


22 


16 


24 


21 


34 


33 


181 





21i 
20 



15.24 
17i 



23 

19.74 

21 

24 

24 

21. « 



IS 

17.71 

^^ 
15. &J 



18.38 
19 
*16.98 I 



17.4) 



•Accepted. 
Note — Bids for work on Sections 20 to 24 rejected on account of want of sufficient funds. 



PLATE XIV, 
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Abstract of proposaJa for levee irork in Upper White Jiiver Jevee district, receirM i% 
response to adcertiaement dated April 19/1894, and opened April SO, 1894, by Capt. S. 
W. RoesslcTj Corps of Engineers. 



No.i 



Name and address of bidder. 



1 
2 

u 

4 

5 

7 
8 
9 
10 

n 

12 
13 
14 



T. H. Rice, Helena. Ark 

John A. Cannon, Greenville, Mi»8 

Timothy Sullivan, Memphis, Tenu . . . 

J. G. Hodge, Memphis, Tenu 

Bobbitt &. Leeper, Baton Itouge, La. . 
Jeffries &, Dameron, Memphis, Tenn.< 

Forrest &. Co., Memphis, Tcnn 

Ben. Taller, MeraphiH, Tenn 

Garbish &. O'Neil, Memphis, Tenn. . . 
J. S. McTiffhe &. Co., Memphis, Tenn. 
Arnold <fc DeGaria, Memphis. Tenn . . 

Robert Johnsen, Memphis, Tenn 

Batt O'Brien. Memphis. Tenn 

T. S. Aderholdt, Friars Point, Mies. . . 



1 From StAtici 

1298 south 

ward A* lar 

aH fnniU. 

l($17.0fMj.i ^i[\ 
permit, pe." 
cubic Tanl 



Ctnii 

16j 
11 74 

i:a 

13. U 

11 i: 

14.45J 
I.T 

11 a 

12.:. 
12-74 



* Accepted. 

Abstract of pi^oposaU for furnishing riprap stone and quarry spallSy received in reepon^ 
to advertisement dated May IS, 1894, and opened May 24, 1894, by Capt. i<. ir. 
Roesslei'j. Corps of Engineers. 



No I Name and address of bidder. 



! Storlinp, Fort &. Co., Searcy, 

Ark. * 

; Eilwurd Hely, West Plains. 

1 Mo : 

I Fred. Hartweg, Cincinnati, 

1 Ohio 

I John Barrett, Cincinnati, 

Ohio 

J. S. McTighe &, Co., Mem- 

phis, Tenn. t 



Unloaded by the contractor. 
Limestone. | Sandstone. 



Unloaded by the GovemnwmL 



Limestone. 



Sandstone. 



Riprap, Spalls, i Riprap.' Spalls, i Riprap, Spalls, Riprap, SpiUl« 
' per I ]>er i per j per jkt 
cubic I cubic \ cubic i cubic ' eubk 



per i per j per 

cubic I cubic j cubic 

yard. \ yard, j yard. I yard. 

$1,579 I $1,579 $L579 i $1,579 , $1,379 ! $1,379 $1,379 , $1,379 



1.79 1.49 

1.84 I 1.47 

I 

1.78 ; L83 



1.79 
1.79 



1.49 
1.42 



1.67 



L45 



1.59 
1.66 
L63 

1.47 



1.29 I 1.59 

1.28 I 1.64 

1.48 1 

1.25 



1.5 



* Bid withdrawn. 



t Accepted. 
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Vi«f of civ^ilian engineers employed on works of improving Mississippi River j first and 
second diaitictSf in charge of Capt, S. W, Boesslerf Corps of Engineers, from June 
Ij iS9S, to May 31, 1894. 



>f aniea and residence. 



W. M. Rees, Memphis, Tenn . . . 

Aug. J. Nolty, Memphis, Tenn . 

C. AV. Sturtevant, Applcton 
City. Mo. 

Wiliam Gerig, Columbia, Mo . . 

Fretl. "Wigstrand, Memphis, 

Tenn. 
A. L.. Dabney.Vicksbiirg. Miss . 
A. F. Kilpatrick, Memphii^, 

Tenn. 
M. Gardner, Memphis, Tenn . .. 

E. T. Washbume, Clarksdale, 
M iss. 

C. 11. Purvis. Helena. Ark 

15. i;. Gortlon, Greenville, Miss . 



E. L. Cooloy. Chicajt:©, 111 

Clias. Le VH8«eur, Memphis, 

Tenn. 
Wm. .Sheltou, Meuiphi.s, Tenn.. 



Time 
em- 
ployed. 


Pay 

per 

month. 


Moi. 

\ 'I 

12 


$200/ 
250s 
150> 
175S 
150 


{ t 


125^ 
150S 


8A 


125 


P' 


125 
125 


12 


125 


2A 


150 




125/ 
150 S 
150 


ni 


150 


43\, 


125 


1 


90 



Where employed ^ 



Memphis and in the 

field. 
Amelia, Ark., and 

Asbport, Toun. 
Amelia, Ark.. aUd 

Memphis, Tenn. 

Various points 

Pushmataha, Miss . . 



Work on which employed. 



Laconia, Ark 

Friars Point, Miss., 

and Rosa, Ark. 
Allison's. Ark., and 

Austin, Miss. 
Feathers tone, Ark. . 



Modoc, Ark 

Amelia, Ark., and 

Memphis, Tenn. 
Bullcrton, Ark 



Gold Dust. Tenn 1 

Memphis, Tenn i Oflice work. 



Office and miscellaneous field 
work. 

Construction, Plum Point 
Keach. 

Repairs to plant and construc- 
tion of experimental dredge. 

Surveys and construction 

work. 
Construction and repairs of 
levees. 
Do. 
Do. 

Do. • ' 

Do. 



Do. 

Surveys, gauges, and observa- 
tions, 

Construction, Plum Point 
Reach. 
Do. 



Approximate value of plant belonging to the United States and used upon the improvement 
of the Mississippi IHverf First and Second districts. 



Class of property. 



Steamer Minnetonka 

Steauner Titan 

Steamer Itasca 

Steamer H. M. Graham 
Steamer H. L,. Abbot. . . 

Pile-drivers 

Quarter boats 

Barges 

Mooring 

Mattress 

Hydraulic graders 



No. 



Approxi- 
mate value 
Mav 3], 

1894. 



$19, 
12, 
8, 
4, 
3, 
4, 
11, 
104, 
6. 
16, 
15, 



000.00 
000.00 
000. 00 
000.00 
500.00 
5U0. 00 
000.00 
000.00 
000.00 
000.00 
000.00 



Class of property. 



Experimental dredge 

Machine-shop boats 

Floating dock 

Flatboats ^ 

Skilfs, etc 

Storehouse , 

Tools, appliances, and outfit. 

Otlico furniture 

Surveying instruments 



Total. 



Approxi- 
xr" mato value 
^®- Mav 31. 
1894. 



$60, 000. 00 
7,000.00 
3, 000. 00 
1, 500. 00 
300. 00 
1. 801). 00 
12, 000. 00 
500.00 
1, 5U0. 00 



290, 600. 00 
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FINANCIAL STATEMENT. 

Improving Missianppi Rivera first and second distrioU. 

Tune 1,3 893, balanco unexpcDded $253,787.16 

ktay 31, 1894, amounts allotted by Mississippi River Com- ~ 

muision since last statement 958, 000. 00 

tfny 31; 1894, proceeds of Government property 205. 15 

day 3] y 1894, amonnts refunded on account of over-pay- 
ments and eiTors 3. 27 

$1, 211, 995. 58 

Hay 31, 1894, amount expended from June 1, 1893, to date. . 1, 080, 459. 94 

liay 31, 1894^ amounts deposited to credit of Treasurer 
United States, being proceeds of Govern- 
ment property 205. 15 

1,080,065.09 

too 1, 1894, l)alanco unexpended 131,330.49 

Judo 1, 1894, outstanding liabilities 32, 900. 00 

luno 1, 1894, amount covered by incompleted contracts. . . 11, 653. 27 

44, 553. 27 



Balance available 86,777.22 

£xamination8f surveys, and contingencies of rivers and harbors, 

3ct. 19, 1893, to amount allotted by Chief of Engineers U. S. Army $218. 00 

S'ov. 14, 1893, by amount exi>ended 218.00 



Amount that can be profitably expended in fiscal year ending June 
30,1896 $1,000,000.00 

Submitted in compliance with requirements of sections 2 of the river 
and harbor acts of 1866 and 1867 and of sundry civil act of March 3, 
1893. 



Appendix 3. 

report of capt. c. m'd. townsend, corps of kxgineers, upon operations in 

the third district. 

United States Engineer Office, 

Memphis, Teitn., Mat/ 31, 1S94. 

General: I have the honor to submit the following report of operations in the 
third district, improving Mississippi Kiver, for the year ending May 31, 1894: 

This district extends from the mouth of Wliite River to Warrenton, Miss., a dis- 
tance of 220 miles. In its improvement work has been undertaken at Lake Bolivar 
Trout, Ashbrook Neck, Greenville, Lake Providence Reach, Delta Point, and Vicks- 
burg, and levees have been constructed and enlarged in the Lower Yazoo, Upper 
Tensas, and Middle Tensas levee districts. 

The operations of the last season have consisted in the maintenance and repair of 
Bxiating bank revetment and the construction and enlargement of levees. 

Lake Bolivar front (4 17 miles below Cairo). — The object of this improvement has been 
to Htop a caving of the bank which was threatening the destruction of a large levee 
across the end of L<ako Bolivar. 

In 1888-^89, 4,250 feet of bank were protected by a revetment of brush and stone, 
as described in the Report of the Chief of Engineers for 1889, p. ^704. The width of 
subaqueous mat for the upper portion of the work was 250 feet; the lower 1,100 feet 
were covered by a mat with a width of but 180 feet. The bank above low water 
was graded to aslope of 1 on 3 and covered with a brush revetment loaded with 
2.39 cubic yards of stone per running foot. 

The brush in the upper bank revetment endured for about three years, but it has 
recently been rapidly decaying and has been replaced by a layer of 10 inches of stone 
wherever there is a tendency for the river to destroy it. Two hundred and thirty 
cubic yards of stone were expended for this purpose during the last fiscal year. 

The revetment has accomplished the purpose for which it has been oonstnictcd. 
The caving has ceased at the end of the lake, though still active just below the 
work. 
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Soundings taken at ibis locality in December, 1892. showed that there bad lieen s 
deposit from the river over the mats 250 feet wide, but a scour along the 180-foot 
mat, which had caused it to settle from 5 to 15 feet at its outer edge. Topreveoi 
this tendency to uuderniino, 685 linear feet of subaqueous mat were constmcted dur- 
iug the last fiscal year and sunk at the lower end of the work. The widtli given to 
the mats was 300 feet. The form of mat construction heretofore used was modified 
by reenforcing the 100 feet next the bank with an additional layer of brash, making 
tie mat nearly 2 feet in thickness at its inuer edge and 1 foot at its outer. 

The quantity of material per square of 100 feet was : 

Brush , cords. . . 96 

Poles do 15 

Stone .'....* cubic yards.. .53 

Wire pounds. . 5. ai"* 

Cable do.... 4.29 

The cost of repairs was $17,565.66. A detailed description of the work will be 
found in the appended report of Assistant Engineer Arthur Hider upon repairs to 
revetment. 

A survey of July, 1893, showed that during the preceding high water there was* 
deposit along this' entire front, but during low water the current was observed to 
again impinge upon the lower end of the revetment. 

Ashbrook^eck (446 miles below Cairo). — AshbrookNeck is the upper of four "necks*' 
or "points" of land inclosed in the tortuous course of the Mississippi River in the 
vicinity of Greenville. The object of the improvement at this locality is to pre- 
vent the river from cutting through this neck and leaving its present channel, with 
a disturbance of the regimen of the river both above and below it. 

The work of revetting this neck was begun during the season 1890-'91 and com- 
pleted in 1892-*93; 8,900 feet of bank were covered with a revetment consisting of a 
subaqueous mat of a width varying from 250 to 300 feet. The upper bank was 
graded to slopes from 1 ou 3 to 1 on 5 and covered with 10 inches of stone to a two- 
thirds stage. During the last season the repair work has consisted in placing 97'i 
cubic yards of stone on the upper bank revetment, at Station 105, where a sloughing 
was observed, due to an underlying layer of quicksand, and from StAtious 90 to lU 
where insufficient stone had been placed upon the revetment during its construction. 
The cost of repairs has been $2,192.96. 

SoundFngs taken in July, 1893, show an average scour of 9 feet at tho outer edg? 
of the mats. The mate appear to have adjusted themselves to their new be<l with- 
out injury. Caving has continued above and below the work, and, although the 
damage to the revetment has been slight this last season, it will be necessary to 
extend the work about 2,000 feet farther up the river at an early date to prevent iu 
gradual destruction by being Hanked by the caving above. 

(ireenville Harbor {478 miles below Cairo), — The object of the improvement at Green- 
vlllo has been to prevent the caving of the bank at this locality, which was rapidly 
destroying the city. In 1887, 1888, and 1889 the front of the town was protected by 
a system of spur dikes, which are fully described in the reports of the Chief of 
Engineers for those years. The ca^nng has ceased in f^ont of the town, but hu 
continued iu the bend above it. 

During the flood of 1890 this caving flanked the npper dikes and threatened th« 
destruction of tho remainder. In 1891 the work of revetting the bend above the town 
was commenced and continued during the season of 1892-^93, 11,050 feet of revetment 
being constructed during the two years, similar to that at Ashbrook Neck, except 
that tho subaqueous mat liad a.uniform width of 300 feet. 

During the last season minor repairs have been made to the revetment and bank 
above tho two-thirds stage; 1,526 cubic yards of stone were expended for this pur- 
pose, at a cost of $2,519. The river has continued the scouring action noted in my 
last annual report, causing settlement of the revetment, particularly at the outer 
edge of the mats. Tho revetment appears to have adjusted itself to the changed 
slope without iiyury, except in the vicinity of the upper of the city dikes. Dnnns: 
the high water of 1894 this dike was undermined and carried away. This left tJw 
lower end of the revetment exposed to attack. 

An examination of the revetment at the close of February, 1894, showed a damage 
to the upper bank revetment at the dike and in the pocket between it and the dike 
below. 

Sonndiugs indicated a settlement of the subaqueous mat for a distance of 4O0 
feet above the dike. Soundings in May, 1894, indicated that this settlement had 
extended to Station 57, 900 feet above the dike, and a break in the upper bank revet- 
ment at Station 61 was also observed. Caving has also been active inthennrevetted 
portion of the reach above the town. The revetment should be extended to a 
point of no caving at both the upper and lower ends of the reach. The dikes are 



1 I 
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rigid to adjust theioBelves \o tho deepening of the rfver cliannel; which, has 
^uipauied the revetment of this bend. 

ake I*rovxdence Reach. — This reach extends from Carolina Landing, 517 miles below 
ro, to Island 95, a distance of 35 miles. A description of the earlier operations 
his reach will be found in my annual report for 1892. 

1 1889 work was be^un under the existing project, which consists in revetting 
lisitmii Bend (520 miles below Cairo) to check the extensive caving which has 
n taking place at this locality, and to give greater permanency in direction to 
river currents throughout the reach. Work was continued during the seasons 
L-'92 and 1892-^93, the total length of bank protected to date being 16,859 feet, 
he revetment is of similar construction to that at Greenville, with the exception 
icross the mouth of Old River where, the material in the bank being a soft mud, 
upper revetment of stone was placed on mats of brush to distribute the weight, 
.fter the flood of 1893 an examination of the work showed considerable scour 
lind the revetment across the mouth of Old River. Along the lower 4,600 feet a 
ilar settlement of the outer edge of the mat was observed as at Greenville and 
ibrook Neck. 

let ween stations 128 and 136 the riprap on the upper bank had settled in places 
L bulged u]^t others, due to a lack of stability in the material on which the stone 
9 placed. 

.n allotment of $10,000 having been made for the repairs of this work, five dikes 
srush and stone were constructed behind the revetment at the mouth of Old River, 
I the two built last season extended for the purpose of preventing the scour which 
B underminiQg the revetment. At the localities where the riprap had settled, the 
ne was stripped from the surface, and the slope rograde^ and repaved. A ditch 
s dug to drain a pond which was considered a possible cause of the sloughing . 
lerved, and stone was added to the slope above the last mat constructed last 
son, w^hich had not been properly riprapped, due to the high stage of water at 
ich the work was done. The cost of the repairs was $7,578.31. A detailed descrip- 
n of the work is given in the appended report of Assistant Engineer Arthur Hider. 
To complete the protection of tliis bend it will be necessary to continue the revet- 
nt down the river about 5,000 feet. The lower end of the work is being destroyed 
the caving below. Daring the past season about 50 feet of the upper bank revet- 
nt has been damaged from this cause. 

Vickshurg Harbor and Delia Foint (599 mtlea belotv Cairo). — The holding of Delta 
int has been an essential feature of all projects for the improveitient of Vicksburg 
,rbor. From 1878 to 1884, 10,700 feet of revetment was constructed at this locality, 
tich has required very little repairs until this season. The holding of the bank 
» been accompanied by the same increase in channel depths noted at Ashbrook 
ck, Greenville, and Louisiana Bend, at the upper end of the work the outer edge 
the uiat having settled 50 feet and assumed a slope below water of nearly 1 on 1. 
To prevent the continuance of this undermining action, 1,000 feet of subaqueous 
retraent was constructed. The width of mats was 300 feet. They were of similar 
Qstructlon to those used at Lake Bolivar front, except that, due to the strength of 
6 current at this locality, an extra number of cables was used. 
The upper bank revetment, which consisted of a revetment of brush weighted 
wn with stone, was replaced by a revetment of stone 10 inches thick wherever it 
w exposed to scour from the river, the grading of the bank being done by hand, 
e old slopes of 1 on 2^ being retained. The cost of this work was $26,32 per linear 
at of completed work. 
The amount of material expended was as follows : 



Per square 


Per run- 


of 100 feet. 


ning foot. 


.913 


3.03 


.17 


.56 


\ ti^M 


4.07 


9.42 


30.41 


7.56 


23.86 



Tii^h corda . . 

'lea do 

one cubic yards. . < 

Jrt' pounds . . I 

ible do I 

I I 

♦Mat. t Upper bank. 

• 
A detailed account of the work will be found in the appended report of Assistant 
Df ineer Arthur Hider. 

Tho project -for the improvement of Vicksburg Harbor, recommended by the Mis- 
ssippi River Commission and approved by the Secretary of War in 1887, consisted 
J dredjjiug a basin in front of the city, to be connected with the river at Ivleinstoue 
y a cunal. This basin and canal was to be inclosed on its north and west sides by 
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an earthen dam, to be constructed from tbo materia dredged, so as tolimiubr ;. 
of water in them during floods and thus reduce the amount of deposit. 

Work on this project has been continued from year to . year as famh \rc^ ^r, 
able. The amounts of material dredged are as follows, measured in sco«^: 

1888 X\ 

1890 ^. 

1891 m, 

1892 ««l.ifl 

1893 3U5! 

Total i;^-( 

The river and harbor act approved July 13, 1892, contained tho folloirifi^|»mv> 

" Improving month of Yazoo River (Mississippi) in accordance with theplsoiuii's-. 

J. H. WillarJ, Corjis of Engineers, U. S. Army, dat«d Febraary 4, 1892, couflii 

in House Ex. Doc. No. 125, S'ifty-second Congress, first session, * • * $7j.('i. 

This plan contemplates closing tho existing mouth of the Yazoo River and tllTeni', 

the river tlirongh Centennial Lake by tho city, and is incompatiblo^ith the ih 

of tho Mississippi River Commission for improving the harbor of Vicksbnrg. na.« 

Bitating the removal of the dam at tho head of the basin. 

*As it was evident from former experience that a largo annual deposit wae m 

I y expected from the Mississippi River unless some meana were taken t<)ckrks 

I I innow, I recommended in my last annual report that dredging at this loculin b 

I deferred until tho completion of the project for the diversion of the Yazoo Lt^" 

Upon the completion of the contract then existing, on July 3, 1893, the von < 

I dredging was suspended, and tlie repairs to Delta Point were ma.de from the luU 

of the available allotment. There is ap]>ended a report by Assistant Engi^tei I 

St. L. Copp6e upon the fill by deposit in tho canal and basin since Angnst, \^^\ 

I Levees, Lotoer Yazoo district. — Tnis district is situated on the east bank of xhz^i 

I and extends from tho Bolivar-Coahoma county line (Mississippi), 265 miles W' 

Cairo, to the month of the Yazoo River. Levees have been constrocted frosu 

upper end of tho district to Eagle Lake, a distance by river of 21.5 miles. Ti 

length of tho levee lino is about 190 miles, and is under the local charge i^fii 

. Lower Mississippi levee board, /fhc portion*of the Yazoo Basin below £^lc li 

' has recently been organized into the Vicksburg levee district by the laws ui il 

i State of Mississippi, but its board has erected no levees, nor does it ])osat:3a ti 

power to levy taxes for their construction. 

Tho standard section for levees adopted by the Lower Mississippi levee tea 
has a width of crown of 8 feet, slopes of at least 1 on 3, a height 4 feet above . 
flood of 1891, and backed by a banquette 8 feet below the crown, of airidL 
from 20 to 40 feet, with a slope of 1 on 5. The levees constructed by the I lii 
States have a similar cross section, but are built to a height 3 feet above the higk 
known flood at the locality. Above Greenville the standard height adopted M\ 
General Government is higher than that of the local authorities; below Green^ 
it is lower. 

At the close of the last fiscal year the levee line contained 17,371,291 cubic j."' 
of earth, of which 3,389,139 cubic yards had been put in place by the General 
ernment. 
Tho allotment of $150,000 for tho fiscal year ending June 30, 1894 (less 10 pn 
{ reserved for the high-water protection of levees), has been expended in eiilar?. 

I existing levees from the Bolivar-Coahoma county line (L 365) to Australia. L. 

(stations to 290) ; at Dennis Landing, L 373 (stations 406 to 580) ; from Coorrfs 
Lauding, L 378, to Riverton, L 399 (stations 808 to 1422 and stations 1473 to 1 
and at Loota, L 511 (stations 1784 to 2041). The length of levee line oubc^ 
27.1 miles, tho enlargement containing 786,642 cubic yards. A tabulated statei 
of tho various contracts is appended. 

A small force was also employed in repairing levees enlarged by the General (; 
emment tho preceding year which had been damaged by wave wash before ts 
had become properly sodded. The cost of repairs was $4,816.60. 

From January 1, 1893, to January 1, 1894, the local authorities erected 877, l>f" 

yards of earth, at a cost of $188,220.23, enlarging levees from stations 4727 to \ 

above Greenville (L 476) j below Greenyille from stations 300 to 698 (L 4^i tol' 

stations 1200 to .1300 (L 497); stations 2587 to 2734 (L 530); stations 2979 to i 

(L 535), and stations 4168 to 4261 (L 556), a lencth of levee of 17.2 miles. ^ 

I levees have also been constructed near Greenville (L 477), at Shipland (L r4-'. 

Hayes (L 553), and at Bninswick (L 572), where caving banks threaten the di-^f- 

I tion of tho existing lino. The length of abandoned levees is 18,250 feet, contain 

139,247 cubic yards. Tho yardage of levees in this district January 1,18^' 

I 18,895,814. 
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l-Yom tlie allotment of $150,000 for the fiscal jcnr ending Juno 30, 1895, contracts 
liavc been awarded for the coustructioii of new levees and eulargeuieut work, as fol- 
lows : 



Lfvee. 



Australia : 

Upper section 

Lower section , 

Buokridye 

KiitiNv to Moiindn Landing 

Barnei* Landing 

Warfield Point 

Hayes Landing;: 

Upper section 

Lowrr section 

Cliutinl to Srnns wick : 

Upi>cr section 

Lower section 



Dis. 
tance 

from 
Cairo. 

Miles. 
L371 
L361 
L417 
L433 
L477 
IjiU 

L553 
L553 

L572 
L572 





Price 




Estimated 
yardage. 


per 
cubic 


Total 




yard. 






CmOt. 




150,000 


9.75 


$14,625 


150,000 


9.50 


14,250 


150,000 


10.24 


15, 360 


1C2.000 


14. 20 


23,004 


38.000 


11.98 


45. 524 


12,000 


10.24 


12.2G8 


123,000 


9 


11,250 


125.000 


0.25 


11,562 


175. COO 


11.74 


20. 545 


175,0^0 


131 


23.406 



Contractor. 



Timothy Sullivan. 

Do. 
TV.L. Withers & Co. 
Starline A^ Smith Co. 
Hugh McCarten, 

Do. 

Ben Talley. 
Do. 

Lco:M»ld Ascharer.bnrg. 
J.ll.Carj-. 



The work from Eutaw to Mounds Landing is tho enlargement of tbo existing line. 
The remaining contracts arc for new levees to replace ])ortions of tbo l:no tlireat- 
enod with destrnction from caving banks. The loop at Warfield has been completed, 
.and contractors have begun operations below Australia, at Hayes and Chotard to 
Brnnswick. 

With the completion of tho levees under contract the levee lines can ho expected 
to resist floods which do not attain a height greater than that of 1893, the highest 
on record in this district; hnt with tho rapid construction of levees on the opposite 
bank of the river increiised flood heights can he anticipated. 

By direction of tho Commission n survey h.as been made of a levee line along the 
portion of the Vicksburg Icveo district in the Yazoo Basin. Tho extension of the 
levee system to the mouth of the Yazoo River would contain about 600,000 cubic 
yards. ' A levee of standard section from the south side of the Yazoo River to the 
West Pass of Centennial Lake would contain 400,000 cubic yards. Until tho Yazoo 
Eiveris diverted into Centennial Lake the construction of the lovec south of tlie 
Yazoo River will bo of no advantage to anyone, being flanked by the inflow through 
tlie mouth of the river. The extension of the levee to the mouth of the Yazoo would 
lower the back water at the present end of the line 3 feet if there is no increase in 
flood heights. 

The levco line should he extended to tho Yazoo River as soon as the existing 
levees have been made suflBciently strong to resist any flood to which they may be 
subjected, but the diversion of any of tho allotments made for the Lower Yazoo 
levee district to that puq^ose is not recommended. AVhilo the Yazoo Biisin has been 
preserved from overflow since 1^1, it has been due to tho weakness of the Arkansas 
levees, which have broken, loweringflood heights before those in Mississippi have been 
severely strained. During the floods of 1892 and 1893 between 25 and 30 per cent of 
the maximum flood discharge of tho Mississippi River flowed across tho Tensas Basin. 
By 1896 these conditions will be reversed; the strongest levees will bo on tho oppo- 
site hank of the river. Tho levees in the Upper Tensas district will b3 brought to 
standard section, and thoso of tho Middle Tensas district, which aro opposite thoso 
in the Lower Yazoo district. With an increased floo<l discharge to bo anticipated, 
eqnal to the combined high-water flow of tho White and Arkansas rivers, the lower 
Yazoo district is insecure. 

While the increased flood heights of recent years have ruined the people at the 
lower end of tho Y&zoo Basin, a crevasso in the upper portion of the district, by 
raising the Yazoo River, would bo as disastrous as tho direct flow from the main river. 

Tho principal beneflciaries from levees in the portion of the Vicksburg levee dis- 
trict containetl in tho Third district would bo tho iuhabitants of Issaquena County, 
in the Lower Mississippi district, who would bo protected from backwater which 
now passes around the end of tho levee system, as shown in tho accompanying map , 
of the country overflowed in 1^93. 

The extension of tho levees in the Y'azoo Basin will also causo increased flood 
heifjhts at the lower end of the Middle Tensas district, the portion of its levee line 
which is least secure. 

Existing levees have never been able to control a great flood. The extension of the 
le\ec system should be deferred until the etfect of the levees already constructed has 
been more definitely determined. 

The work in this district above Greenville has been uuder the l6cal charge of 
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Assistant Engineer J. D. Van Meter ; that below Greenville, of Assistant Engineer £. 
C. Tollinger, both of whom have rendered efficient service. 

A profile showing the height of levees constructed and under contract in this dis- 
trict accompanies this report, and the following is a report by Mr. William Starling, 
chief engineer of the Lower Mississippi levee district^ of thie yardage necessary to 
bring its levees to standard section. 

Eatimate of work to be done in the Mississippi levee district, May lly 1804. 



SUtiouB. 



Above Greenville: 

30tol66,'J 

1663 to 1845 

1845 to 2148 

2l48to34U0 

3400 to 3881 

3894 to 3970 

3070 to 4270 

4270(0 4550 

4677 to 4910 

Groenvillo front . 



Claae of work. 



Banquette . . . . 
Enlargement . 

V.W'AoV '.'.'.'.. 

Banquette 

Enlanirement . 

'.V.V.AoV.V.V.'. 

Banquette 

Enlargement . 



Belo w G reen ville : 

to 2090 Banquette.... 

2095 to 2105 ' Enlargement - 

2200 to 2000 Banquette 

2900 to 2978 > Enlargement . 

2978 to 3200 j Banquetto 

3700 to 38U8 ' Enlargement . 

3984 to 4102 do 

4178 to4:i79 1 do 

. 4379 to 4716 i do 

Brunswick levee ; Banquette 

Total belovr Greenville 

New levees: 

Waxhaw i 

Buck Ridge 

Greenville 

Warfiehla 

Shipland 

Albemarlo-Chotard , 



Yardag?. 



452, 
Hi 
24i). 

51 :. 

3-A 
5i 
2CT. 

201. 
27. 
4^. 



Total above Greenville i ;.198,6jy 



212 2?. 
46. t« 
S4 -IJli 

So,!.'. 

62:4' 
»i.47' 

7SK4 
51.t*« 



W6.W 



"1 



127.5flr 
304. M 
266. *«. 
61. TV 

124. m: 



Total new work • 1.408.f:^i 

I I 



RECA r ITUL A TION. 

Yardage 

Enlargement above Greenville 2. 19S 5* 

Enlargement below Greenville W6, '^ 

New work 1, 40>*. .<^ 

Grand total 4,4M.'.r^' 



LeveeSf Upper Tensas district,— This district is situated on the west bank of the river 
and extends from the Arkansas Uiver to the Louisiana-Arkansas State line. 4t h 
divided into three local levee districts, viz: The Red Fork levee district, y^hich 
extends from the Desha-Lincoln county line (Arkansas) to the mouth of Cypres> 
Creek ; the Desha levee district, which extends from the month of Cypress Creek t<i 
the Desha-Chicot county line; and the Chicot levee district, which contains Chicot 
County. Above the Red Fork levee district along the Arkansas River is the Lincoln 
County levee district, which extends to the vicinity of Pine Bluff, Ark. 

The State authorittes, prior to the war of the rebellion, had constructed a fine line 
of levees from Pine Bluff to the mouth of tlie Arkansas River. Since the war these 
levees have been neglected and damaged, not only by the elements, but by bein? 
used as a highway by people of the surrounding country until, in some cases^ they 
have been cut down to the level of the ground. 

Efforts have been made by local authorities to repair them from time to time, hut 
the floods of 1890, 1892, and 1893 caused numerous crevasses, and not only overflowed 
the country along the Arkansas River, but, flanking the levees on the Mississippi 
River, added to tlie disasters of the entire Tensas Basin. 

During the past season the local boards, assisted by the levee districts of Dosha, 
Chicot, and Tensas in Louisiana and by the Iron Mountain Railroad, have closed all 
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breaks iu their lioe above Red Fork, and topped all leveos which were l)elow the flood 
line of 1892. The flood of the Arkansas River of 1894, which attained a height of 24.8 
feet at Little Rock, has been successfully controlled. Some water escaped through 
the crevasses below Red Fork into Cypress Creek, but it was no.t sufficient to cause 
an overflow into the Tensas Basin below. 

The levees for protection against the Mississippi River begin at Amos Bayou, about 
17 miles north of Arkansas City ; extend along Cypress Creek to its mouth at Lucca 
Lauding; thence along the Mississippi to the Louisiana State-line. Their length is 
W.8 miles. 

Tbo levees which have formerly been built by the local authorities have been of • 
weuk section, in many cases with a width of ciown of but 4 feet, slopes of but 1 on 2, 
and of insufficient height. They are of defective construction, containing stumps, 
logs, and growing trees. The material for the levees has been taken from barrow pits 
too close to their base, which have become breeding places for crawfisli and other 
burrowing animals whose holes have weakened an already weak base. 

The levees built by the United States have been given a section similar to that 
adopted in the 'Lower Yazoo district, with the exception that banquettes have not 
bteu so extensively introduced, and when constructed have been given such dimen- 
sions as would contain the material in the bas^ of the levee and in barrow pits 
which was not considered suitable for levee construction. The old State levees have 
been abandoned wherever practicable not only on account of their defects, but 
becunse the new levee was more economical, the reduction in the price per cubic 
yard more than compensating for the increased yardage required. 

At the close of the last liscal year there was in the levee lino of this district about 
5,643,000 cubic yards of material. The amount erected by the United States from 
m2 to June 30, 1893, is 4,301,490 cubic yards. The levee line also contained 423,555 
cubic yards erected by the Tensas levee district of Louisiana to standard section. 

From the allotment of $300,000 for this district for the tiscal year ending June 30, 
1894, $50,000 was reserved for the repair of old levees and their protection during 
tbo anticipated flood of 1894. The remainder of the allotment was expended in clos- 
hig tlje crevasses that occurred during the flood of 1893, and replacing the weakest 
of tho old levees by a line of standard section. The locations of the various works 
are as follows : 



Name of lovce. 



Sains 

0]>osHnin Fork . 

Bellview 

Pa^toria 

])iilaiiey 

Leland' 

VauclMse 

Lalu'port 

Adams 

Kigers 

Mathews Bend . 



Distance 
from 
Cairo. 



Milts. 
423 
427 
465 
466 
485 
486 
487 
493 



505 
509 



Total . 



Stations. 



•223 

* 317-335 

95-127 

127-161 

624-690 

690-790 

833-863 

1216-1369 

50-306 

0-119 

0-37 



Cubic 
yards. 



139, 674 

109,380 

24. 745 

75, 974 

60,223 

114,316 

56, 155 

99,738 

429. 008 

222, 889 

100. 016 



1, 433, 218 



lleniarks. 



Closin/^: cre^i'asse 
New levee. 
Eularcement. 

1)0. 

Do. 

Do. 

Do. 

Do. 
New loop-closing crevasse. 
Closing crevasse. 



* Cyprns Creek line. 



A tabulated statement of the various contracts is appended. 

The total length of new levees constructed aud enlarged is 17.4 miles. 

The length of levee line abandoned is 8.4 miles, containing 409,875 cubic yards. 

Duriug the fiscal year ending June 30, 1894, the Tensas levee district of Louisiana 
has constructed the new Eunice levee (R 448), containing 108,208 cubic yards, and 
enlarged the Fulton Lake levee (R 440), Containing 217,*293 cubic yards. The length 
of line constructed and enlarged is 5.3 miles. The levees abandoned have a length 
of 1.6 miles and contain about 66,000 cubic yards. 

The Desha levee district has erected about 4,000 cubic yards of earth, enlarging 
about l,000feet in front of Arkansas City (R 438), but not to standard section. The 
Chicot levee board has expended $4,473.26, topping a levee below Sunnyside(R491), 
and from Grand Lake to Sterling (R 510 to 515). The yardage contained in their 
work is unknown and immaterial, as it is expected that new loops will be con- 
structed at both localities by the General Government before another flood. 

Of the amount reserved for the repair and high-water protection of existing 
levees $26,457.92 was expended in topping levees, cutting out crawfish holes, cutting 
weeds, and repairing wave wash at localities given in a table appended. 
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By the united efforts of the local levee boards and the General Govenuneut tk 
entire levee line was brought to a height of at least 1 foot above the flood line- of 
1893, but about 20 miles of levees would have been in a precarious condition if tbcy 
had been exposed to a flood of the height and duration of cither that of 1892 oV 
1893. 

From tho allotment of $300,000 for the fiscal year euding June 30, 1895, for this 
district, contracts have been awarded for the coustrnction of levees as follows, viz: 





Distance 


SUtion. 




Price 






Name of levee. 


from 







Yardage. 


per 
cubic 


Total. 


Cootracroi. 






Cairo. 


From- 


To- 




yard. 








MiUs. 








Cents. 






Re«l Fork * 







1Q0 


228,000 


7.75 


f 17, 670 
9,690 


Tim SnflivaiL 


^JPt^y Bayou to 
Gaiueg Lauding. 


iiiiUso 


1320 


1385 


102,000 


9.50 




1385 


1460 


116,000 


8.74 


10,138 


M. McTigbe & Ca 






1460 


1518 


120.000 


10.00 


12.000 


Jaa. KenneiK. 


Panther Fore«t 


431-465 





27 


173,000 


19.75 


34.167 


WliilehiU Co. 






27 


54 


165.000 


17.85 


29.452 


Do. 






54 


90 


113,000 


10.75 


12, 147 


0. B. Crit:enda&. 


MatLowH I?«;imI 


508 





30 


126,000 


16.25 


au«475 


Rebt, JohMen. 






30 


73 


102,000 


13.25 


21,465 


P. F. I.nmb. 






73 


115 


133.000 


9.08 


13,273 


Tim. Sulliran. 






115 


162 


156,000 


1L99 


18,704 


Ilobt. Johiisea. 


SterliDg to Louisiana 


515^20 


1038 


1140 


110,000 


9.75 


10,725 


P. F. Lamb. 


Uue. 1 




1140 


1212 


90,000 


11.75 


10,575 


L. C. Dulanej. 



* On Arkansas River. 

Tho levoo to bo constructed at Reil Fork is for the purpose of protecting the hwii; 
of tho Tensas Basin from tho floods of the Mississippi and Arkanssis rivers. 

Cypress Creek is the natural outlet of a network of bayous which drain the coun- 
try south of tho Arkansas Kiver. When the reconstruction of the Arkansas lev(^ 
was undertaken by the Mississippi River Commission in 1882, tho levee hne ^t» 
extended along Cypress Creek to a point on Amos Bayou, which was then above oTer- 
flow, but th« numerous crevasses which have occurred in the Arkansas River levtti 
and tho raising of tho flood plane of tho Mississippi River by levee construction ha\> 
caused a flow of water around the head of the levee system which would have iuir.- 
dated tho coiintry if there had been no breaks in the front line. The flow aruuLii 
tho head of tho leveo system in recent years, as measured along tho railroad from 
Arkansas City to Trippe, is as follows: 

Cubic f«ei 

1890 50,0)0 

1891 oM 

1892 300.000 

1893 97,««) 

Tlic proposed Red Fork leveo is to replace the portion of the Arkansas Kirer 
levees abandoned by local authorities, and thus reduce tho head on the upper por 
tion of tho Cypress Creek line. In addition to the levees contracted for under tb-^ 
allotment for the fiscal year ending June 30, 1895, 315,000 cubic yards have Wr 
placed under contract from the allotment for the fiscal jrear ending June 30, l^ 
This will prolong the Arkansas River levees to Lake Jefierson, the x>oint to which 
they extended in 1882. 

To compensate for the rise in tho flood height of the Mississippi River since thit 
date, the Tensas levee district of Louisiana have under contract the extensioD of 
the Cypress Creek line about 5 miles up Amos Baj'ou, the yardage in the contract 
being 144,427, of which 100,000 cubic yards have already been constructed. This 
levee board is also enlarging the railroad embankment at Arkansas City (R 438 >, 
levcc the enlargement containing about 110,CCO cubic yards; its length, 7,600 feet. 

In addition to the levees under contract there is an available balance from tblsnDU 
preceding allotments of about $90,000, which has been retained for high-water pn>^ 
tection and to make provision for any crevasses which might have occurred iu the 
flood of 1894. 

With this sum all old State levees south of Cypress Creek can be replaced with 
levees of standard section. With the allotment of $300,000 for the fiscal year endiog 
June 30, 1896, the entire levee line will be brought to standard section. 

Tho work in the upper portion of this district has been in charge of AssisUot 
Engineer J. J. Hoopes; that in the lower portion has been in charge of Assistant 
Engineer E. C. Tolliuger; who have rendered efficient service. 

The profile of levees constructed and under contract is shown en plat No. 3. 



APPENDIX X X REPOET OF MISSISSIPPI RIVER COMMISSION. 2927 

Statement of repair work in Upper Tensati levee district, 1893-94. 



Lt»ci:lity. 



Distance 

from Cairo 

(R). 



Kmtl of work. 



Length. 



Cost. 



Amos Bayou to Station 1020 

Loeca l^oop (entrance to lake)... 

Lucca Loop 

Above Sain Loop ... 



Do. 



Front ot Opossiun Pork, north . . 

Chicot Cit V, front 

Above Arkansas City 

Bo^i^y Bayou to Gaines Landing 



Do 

Do 

Panther Forest 

Linwoo<l 

Do 

Panther Forest 

Panther Forest and South BeB-^ 
view. 'J 

Ikllview and Pastona 

LinwofHl short line 

Panther Forest, lower md 

Do 

Station 1858 

Staliou 1845-50 

N>uth from Pajitlicr Forest en- 
largement. 
Ui)]M'r Leland, Lakoport, and 
UrookH mill. 

Vauf hisc 

Ki-ar Louisiana lino 

Vpper Lcland 

Mathews Bend 

Grand I^ke cronsing ! 

Below CItand Lake 

Below btorling 



Total . 



423-440.... 

426 

427 

Station 20U, 
C y p r ess 
Creek line 
....do.... 

427 

431 

438 

445-450... 

445-150. . . 
445-450... 

451 

464 

464 

451 

451-465.... 

465 

465-466... 

464 

465 

465 

454 

453 

465 



Weed catting . . 
Topping........ 

Heavy topping. 
Light topping.. 



469-490,506 



487. 
520. 
469. 
508. 
511. 
512. 
515., 



Mack ditch and sldo topping 

Heavv topping 

Repairing heavy wave wash 

Muck ditch and side topping 

Topping, side topping, and muck- 
ditob. 

Muck mtch and dressing 

Topping... 

Wave wash 

Topping 

Repairing spur 

Weed cutting 

Extra sodding 

Extension of traverses 

Topping 

Light topping 

Light side topn 
Spur levee built 

do 

Light topping. 



Weed cutting. 



Side topping 

Cutting out craw fish holes . 

Spur levee 

Side topping 

do 

do 

do 



Lin. feet. 

93,500 

940 

2,100 

1,900 



835 
565 

3.000 
20'J 

1,200 

15,950 
420 
5,4U0 
3,400 
6,100 



47,800 

3,350 

5,000 

300 

1,500 

700 

200 

200 

4,500 

20.668 

2,795 



1,228 

24,800 

500 

5,300 

5,400 



$531.48 
288. «J9 
546.06 
240.80 



015. 61 
116.50 
1,179.53 
93.00 
27L68 

1,387.33 

87.50 

706.22 

226.78 

364.94 

8.00 

.476.73 

83.50 

72.00 

27.50 

173.55 

243.45 

1.078.68 

1.26L03 

415. 75 

00.50 

913.35 
57.62 
1,612.23 
0. 428. 30 
1,024.61 
1,617.41 
1,260.35 



259,751 ; 26,457.92 



LevecB, Middle Tensas levee district. — This district is situated on the west bank of 
the river, and extends from the boundary line between the States of Arkansas and 
LoTtifliana to Bedford, La. It is a portion of the Fifth Louisiana levee district. The 
length of its levee line is 87. 33 miles. 

At the closu of the last tiscal year there had been placed in its levees 7,286,927 
cnbic yards of material. The United States had erected, since 1882, 2,454,774 cubic 
yards. 

With the allotment of $100,000 for the district for the fiscal year ending June 30, 
1894, levees were constructed as follows : 



Xamo of levee. 


Distance 
from 
Cairo. 


Length. 


Yardage. 


,Salm 


Milei. 
565 
575 


Lin./eet. 
9,025 
16,672 


242,108 


Vilbi VisU 


431, 471 






Total 




25,697 


673,634 







These levees replaced portions threatened with destruction from caving banks. 
The length of line abandoned was 25^240 feet, containing 628,400 cubic yards. 
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During the year the Fifth Louisiana levee board and parish authorities hare con- 
Btructed about 1,052,000 cubic yards of levees at the following localities, viz: 



Location. 



Distance 
from 
Cairo. 



Loaiftiana Bend 524 

W Hsons Point to Donna Vista 530-533. 5 

Donna Vista to Longwood 533. 5-536 

Longwood to upper end of Kew Elton 538 

(Government works, 1890-'91). 

Elton 

Hagaman 

Hagaman to Wyly's 



Wyly's 

Wyly's to upper end of New Concord 

levee. 
Upper Wilton 



Alsatia 

Illawara 

Pet'an'Grove 

Mascot to Omega 

Willow Slough, above Youngs Point 

Tou n gs Point 

Delta Point 

O'Brien and Towne levee. 



Biggs's levee to upper end New Beid 
levee. 



540 

543 

543-546 



546 
546-548 

560 

561 
563 
566 

676-578 
592 
593 
597 
599 

601-604 



Character of work. 



Cabicrsndi 

nate}. 



Enlargement and banquette in elongha 

Restoring wave-wash and banqnette 
entire distance. 

Enlargement and banquette entire dis- 
tance. 

Enlargementand banquette in sloughs. 

Enlargement 10 stations across lake. .. 

Banquette Itom Hagaman break to 
Wyly's. 

Enlargement Deeaona levee, above 
Wyly.s. 

New levee , closing break of 1893 

Banquette 



Restoring wave wash and banqnette 
in slough. 

Banquette 

.....do 

Banquette and enlargement 

Enlargement 

Banquette 

New loop to cover cave 

Enlargement and banquette 

Banquette 

Enlargement and banq uette 



Total. 



ISO, MB 
51,» 

r.(No 

isooe 

23.000 

31.600 

135. Or« 
BOOM 

3, OH 

10 no 

21,MI 

43. M 
».M 

40, M 

21. OH 
42,000 



1.0S2,«» 



The yardage in levees abandoned by the work of local authorities la about 100,000. 
The total yardage in the levees at the close of the fiscal year is about 8,300,000. 

Under the allotment of $100,000 for the fiscal year ending June 30, 1895, contracts 
have been entered into for the construction of the Reid levee (K 605) contaioiBg 
about 600,000 cubic yards. Work has been begun under th6 contracts and aboot 
40,000 cubic yards erected to date. 

The work in this district is under the local charge of Assistant Engineer W. & 
Brown, who has rendered efficient service. 

The levees in this district are built to a height of 3 feet above the highest flood, 
with width of crown of 8 feet. Levees recently constructed have 8lo]>eB of 1 on 3, 
but iu old levees, back slopes of 1 on 2^ are not infrequent. 

Banquettes have not been as extensively introduced as iu the lower Yazoo dii- 
trict, but the upper portion of the Fifth Louisiana levee district contains its strong- 
est levees, while the lower portion of the Lower Yazoo district opposite it has not 
been raised to the standard section. 

One of the serious problems in this district has been the destruction of its levee 
line by the caving banks of the river. Over 5,000,000 cubic yards of levee have 
been abandoned since 1882 from this cause, a length of levee line of 75.2 miles. Tbe 
entire allotment of the General Government since 1890 has been expended in build- 
ing new loops at localities where the existing levee has been threatened with 
destruction, and while the levee line is gradually being located in a more secure posi- 
tion, the expenditures for the purpose will be heavy for a number of years to come. 

The flood of ISQS.—At the date of my last annual report the flood of 1893 was at lU 
maximum. From Arkansas City to Greenville its height exceeded any on record ; from 
Greenville to Lake Providence the floods of 1892 and 1893 had about the same height; 
below Lake Providence the flood of 1892 slightly exceeded that of 1893. In the follow, 
ing table are given the maximum flood heights at the gauge stations in theThirdDis. 
trict in 1882 and since 1890, together with those at Helena and Cairo and at Little 
Rock and Clarendon, while the crest of the flood was passing the mouth of White River. 



Station. 


188? 

Feet. 

48.4 

47 

41.68 

38. S« 

48.75 

51.87 

47.2 

25.7 


1800. 


1801. 

Feet. 

47.7 

48.2 

43.25 

41.1 

48.1 

46.2 

44.7 

17.7 

29 


1898. 


180. 


1894. 


Wbite River 


Feet. 

50 4 

49.5 

43.45 

41 

49 

48.8 

47.7 

&.9 

36.6 


Feet, 

49.3 

49.9 

44.45 

41.0 

48.4 

48.3 

45.7 

28.2 

S2.6 


Feet. 
40.5 

90.3 
44.3 
41.5 
48.S 
49.3 
47.9 
27.2 
S3.9 


Feet. 

41.: 


A rkanaafi City - 


40. » 


Greenville 


35.4 




34 4 


Vicksbnrg 


40.8 


Cairo 


37 


Helona 4^ 

Little Kock .7 


38.1 
217 




».i 
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following are tho maximnm measured discharges and the estimated flow past 
titude of Lake ProWdence for the corresponding years : 

[Cubic feet per second.] 



Tear. 



Meaaurecl 
discharge. 



1,057.000 
1, 288. 000 
1. 346, 000 
1, 430. 000 
1,498.000 



EaUmated 
flow. 



2,000,000 
1,720,000 
1,40*1.000 
1.760,000 
1.760.000 



s levees of the Lower Yazoo district saccessfaily resisted the flood, bat breaks 
red in the levees in the Tensas Basin at localities given in the following table: 



Name of levee. 



lort , 



pw« KeDd. 



Diatanee 






from 


Date. 


Width. 


Cairo. 






Miles. 


1803. 


Feet. 


r) 


May 20 


1,205 


^ 


May 11 
May 14 


i.250 
774 


610 


May 15 


2,324 


545 


May 23 


2,900 



Cubiefeet. 



85,238 
47,003 
69.083 
230,193 



» Station 202, Cypress Creek line. 



tese crevnRses, to;;ether with the water which escaped aronnd the head of the 

D Hystem inundated the entire Tensas Basin, as is snown on the accompanying 

, ilie irovasse at Wylys being particularly destructive. 

itli tho subsidence of the flood these breaks in the levee line have been closed, 

one iib Wylys by tho fifth Louisiana levee board, the remainder by the Qeneral 

i*rnnient. 

1894, to date, the river has only attained a bank-full stage, and its maximum dis- 
'ge has not been obtained. 

trreya and ohseroations. — Surveys have been made of the revetments at Lake 
var front, Greenville, Ashbrook Neck, Louisana Bend, and Delta Point. Hydro- 
;>hic surveys have been made during low water of Lake Providence Reach and 
reach at Greenville. During the flood of 1893 discharge observations were taken 
Tkansas City and Wilsons Point and the results forwarded to the secretary of 
Mississippi River Commission. Discharge observations were also taken at Wil- 
} Point during low water, and the discharge of crevasses measured, 
lie flow across Ashbrook Neck and Carters Point during floods was also determined 

surveys and reconnoissances were made of the various ** necks" in the vicinity 
3reeuville to determine the effect upon them of the flood discharge. Where the 
utTv is covered with timber no scouring action conid be observed, which is the 
L* at Ashbrook Neck and Caulks Point, but across the cultivated fields of Carters 
nt a marked scour was noted, and across the necks in Arkansas above and below 
he flood discharge lias flowed along the barrow pits of the levee line, in some 
ces scouring out holes which threaten the stability of the levee. It has been 
esRary to build two spur dikes on the Panther Forest lino to check this action, 
I tw'oon the line across Point Chicot. 

Vith a further increase in flood heights, there is danger of a cut-off at Carters 
nt, particularly as tho owner of the property has recently cleared certain por- 
DBof the iieck of timber, which will tend to cause a concentration of tho overflow 
itR narrowest part. 

"uraerous snrveys have been made in the difterent snbdistricts to determine the 
utum of tho vaVions levees proposed, and in the lT])per and Middle Tensas dis- 
ets tho entire length of the levee line has been surveyed, and every ten stations 
irked by putting in the land slope of the levee a piece of |-inch gas pipe, with 
>mch washer at its lower end, the top covered by a cap, on which is stamped 
>^. H. M. and the number of the station. 

During low water soundings were taken on the various crossings in the Third Dis- 
••t\)y sncli Government boats as were in commission. In the following table are 
^eu the least depths obtained, and also those observed last season : 

KNG 94 184 



:^^i 
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CiOMsing. 



Monterey 

CnnlkH Point. 
Catlish Point, 
(^'hoctaw . 



Liuwooil 

Salona 

WarftrM 

Vaucluso 

Ilcf ugo 

ILarw ood 

L«ngvoo<l 

Leota 

Sterlioj; 

Corclell- 

Wiluous Point . . . 

HoniocliitiA 

Lake Providence. 

Ajax liar 

Arcadia 

I>« vails 

Hendoraon 

MiUikeoaBcDd... 
Paw Paw 



Distance 






from 


1893 


•i»l 


Cairo. 






MiUt. 


F«ef. 


F»t 


4(J7 


91^ 


^) 


415 


9 


^'i 


4.24 


a 


s 


432 


9 


ij 


464 


i»i 


li 


474 


13i 


"^j 


482 j 


u 


i'-t 


485 I 


lb 


It, 


492 ; 


>l 


» 


498 ! 


^ 


iw 


504 : 


n 


*» 


512 


18 


5 


515 


12 , 


5' 


526 


13 


i- 


531 


18 ! 


»4 


535 


13*, 


I? 


5U i 


9 ' 


12 


546 


9 , 


h 


551 


14 


6" 


567 ! 


Id 


r» 


574 


If 


It 


585 


12 




588 1 


12 






A marked improYement iu tbo low-water i'liaonel is to be noted tlironc^bout tLr 
cliBtrict, the shoalest crossiupc this season having 8| feet, while in 1892 5| feet ^ui 
found both at Ajax Bar and Sterliug. 

The following are the extreme low- water records at the various gauges in theThinl 
District: 

__ . j - 

, 1683. liai 



I Feel. Iff* 

Mouth of White River | 7.7 6^ 

ArkauBflsCity , 8.4 :: 

(ireenviUe ; 3.4 2* 

Lake Prbv idence > .8 ,7 

Vickaburg .4 -1 

A detailed report of the operations of the survey party will be found iu tL^ 
appended report of Assistant Engineer Arthur Hlder. 

Towing stone, — In the earlier operations in the Third District considerable dilBcnltr 
was experienced in obtaining sufficient stone for the work. The sources of suppiy 
were quarries on the Upper Mississippi and the Ohio rivers, necessitating a loa; 
haul, which has added to the expense of the revetment. 

In February, 1893, a contract was entered into for furnishing the stone reqairtd 
in tho Third District during the calendar years 1893, 1894, and 1895; during high wat^r 
tlic stone to be delivered on Government barges at quarries on the Little Red Rirer 
at 49.9 cents per cubic yard ; during low water the delivery to be on Goveramest 
barges at Greenville, at 148.9 cents per cubic yard. 

During tho last fiscal year, $100,000 having been allotted for the purpose, 45^0 
cubic yards have been delivered at Little Red River and towed to Louisiana Bend. A 
sufficient supply of stone has thus been accumulated so that the work can be vijior 
ously prosecuted whenever it is considered advisable to resume operations. 

The cost of towing has been about 50 cents per cubic yard. The cost of unloadiR>: 
has been from 6 to 17 cents, depending upon tne stage of water at which the uoloid 
ing was done. 

TIio cost of a cubic yard of stone delivered on the bank at Louisiana Bend fruis 
Littio Red River, including inspection, repairs to plant, towing, etc., is about $U', 
about ouG-half the cost of stone obtained from the upper quarries. 

Care of fleet and repairs to plant, — The floating plant and other property when ud 
in uso has been collected and cared for about 1 mile below Greenville. 

A statement iu detail of the repairs to the various boats is appended, and .ilso > 
list of floating property. 

A financial statement accompanies this report. 
Very respectfully, your obedient. servant, 

C. MCD. TOWNSKND, 

Gen. C. B. Comstock, Captain of Engineer? 

Colonel of Engineers f U. 8. -4., 

President Mississippi River Commission, 
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Appendix 3 A. 

PORT OP ASSISTANT ENGINEER ARTHUR HIDER, UPON REPAIRS TO REVETMENT. 

Green VI LLEy Miss., March 15 ^ 1894, 
?ir: The followiug report of tho repairs made to the different revetment works at 
kn Rolivar, Ashbrook Neck, Greenville, Louisiana Bond, and Delta Point during 
B low- water season of 1893, is respectfully submitted : 

LAKE BOLIVAR FRONT. 

Tbis revetment as originally coustrncted in the fall of 1888 was 4,250 feet long ; on 
e upper 3,300 feet the mats were 250 feet wide; at the lower end for a distance of 
100 feet a single mat was built 180 feet wide. 

Tho repairs projected were the construction of a mat 300 feet wide and 1.000 feet 
og over this narrow mat, and the repair of the upper bank by placing additional 
one to make tho riprap the proper thickness at such places as needed to protect 
le bank. 

Soundings taken ovei the work in Jnly, 1893, indicate that there had been a fill over 
le entire apace that was intended to be covered by this mat fVrom 10 to 301eet, since 
le work was originally built. 

Work was be^nn September 13, 1893, and finished October 28, 1893, with a total 
ngth of 1,065 linoHr ieet of mat made, 380 linear feet of which was lost in sinking 
le second mat. 

Mat consiructwn, — The usual method of mat bnilding was followed, with the 
Kception that the inner 100 feet (next the shore) was reenforced with an additional 
lyer of bmsh placed at right angles to the bank. This was laid on top of the woven 
lat, and securely connected to it by wiring the cross and longitudinal poles placed 
n top of this layer of brush to those in the woven mat underneath. This ^ave a 
hickness of brush of nearly 2 feet in the 100 feet of mat next the shore, while the 
irush in the outer 200 feet was about 1 foot thick. The quantity of brush and poles 
ised was 1.13 cords for each 100 square feet of surface. 

It was contemplated at first to cover the entire space to be repaired with one con- 
iiinous mat, but when about 550 feet of the mat had been built, the conditions were 
ach that it was deemed advisable to limit the length of mat to 580 feet, on account 
)f the danger in sinking a mat of such leuj^th in the rapid cross current, which 
leveloped as tho river fell, due to the projecting of a hard '* point ** a short distance 
)eIow. This current was inclined to tho shoro at an angle of about 30^, with a 
relocity of about 3i miles per hour. 

The first mat, 580 feet long, was sunk in place without difiiculty, and the second 
nat was built to a length of 485 feet; in sinking^ this, on account of the unusual 
itrain to whi^h it was subjected due to the conditions above stated, the cable splices 
pnlled apart and about 380 feet of i t was lost. The broken part was landed at Catfish 
row-Head and an efibrt made to strengthen it so it could be towed to Greenville and 
utilized, but owing to it being very heavily ballasted it began to sink before the 
Dfcessary work coiud be done, and was abandoned. 

The repairs when finished consisted of the building of 685 linear feet of mattress, 
and repairs to the upper bank revetment, as follows : 

S85 by 300 feet, equals 2,055 squares $17,177.87 

Repairs to old revetment 387.79 

Total cost of work 17,565.66 

The quantity of material used was as follows : 



Quantity. 



Per 
square. 



Rtnalh ...._. - cords.. 

Poles do 

Stone: 

Ballasthig .* cubic cards.. 

Sinking ^ do 

^iro, galvanized pounds.. 

Wire strand: 

Three -eieliths-inch do 

Fireeightbs-inch do. - . . 

Spikes (wire) 



3,135 
479 

1,020 

895.3 
3,767 

2.330 

11.390 

2,400 



.98 
.15 

.31 

.22 

5.50 

.73 

3.56 

.75 
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Statement of cost. 



Bevetment 


Unit cost 
of labor. 


Unit cost 
of material. 


Total 
unit oast. 


Botireeost 
of w«rL 


Mattrosa building (sqnarea) 


$2.16 


$2.39 


$4.55 


$14.517 25 


Towiiif( 


1.338.59 


Office expenditures 








1.^ 


Tra.nHnortAti(jn .. ......*.. 








1' 46 


Pronertv ... ... . 








IfiLSI 


Mi{ipellanfK>u(i ...... ....-T.-.^.r-rT.. » 








IliU 










Total 






17, 177.fr 




' 





$17,177.87 h885-$25.08 per linear foot $17,177.87 -r- 2. 035-$8.36 per aquare of 100 square fert. 

Kepaird to old i evetmeut $17, 177. C 

Cost of material $2«.42 

Labor 1. 122.37 

387.71 



Total coat of repairs 17.565 « 

Material, — The brush and poles were furnished under contract, loaded on bargei 
from Dixie Bar. The stone was quarried and loaded on barges at Bee Rock, on 
Little Red River, in Arkansas. The towing to the site ol the work was done bj 
boats belonging to the Third District. 

The work was finished October 23, 1893, and the working plant towed to Ashbiook 
Keck. 

ASHBROOK NKCK. 

A careful examination of this revetment above the low-water line ehowed that it 
was in good condition^ except a slough or settlement at station 105, due probaUj 
to a substratum of quicksand under xhe revetment washing out. 

The stone was stripped from where this settlement had taken place, the depiessloD 
filled up to grade with earth, and the riprap replaced. Additional stone was div 
tributed along the upper bank revetment ft-om stations 90 to 114, near the waters 
edge, to cover such parts of the slope wjiere the brush work waa exposed. Tfai» 
strip was about 50 feet wide. The amount of work covered in this mann^ wae 2,400 
feet by 50 feet, equal to 1,200 squares. Cost per square, $1.83. The quantity of mate- 
rial used was 972 cubic yards of stone. 

Cost of the work, 

972 cubic yards of stone ^ $1,122.66 

1,026 Imshels coal (fuel, towboat) 100. tH 

Labor 970.2S 



Total 2,192.96 

■ Work was begun October 24, 1893, and finished October 28, 1893, when the plant 
was towed to Louisiana Bend. 

GREENVILLE HARBOR. 

An examination made of this revetment soon after the high water had 8ul>fii(]<>d 
developed tlie fact that about the middle of the work there had been more or \t& 
cutting back of the natural bank above the level of the top of the stone revetment. 
The bank in places had washed out so as to leave a gully from 18 to 24 inches deep 
behind the revetment, along which the water flowed. This, if allowed to remain, 
would eventually do more serious damage. 

lliere wero also three or four other points where the stone revetment had settled 
down, caused by the water from heavy rains being concentrated and draioiDgover 
the slope. 

A more serious fault was the steepening of the under- water slope between dik® 
No8. 6i and 7^ and the caving back of the unprotected bank between dikes Nos. 7J 
and 8^, in both cases due to eddy action caused by the projecting dikes above. 

As no funds were available for the necesKary additional mat work between these 
dikes, as recommended, the rejiairs were coiiHned to resurfacing the washouts along 
the upper slope and repaving, usin^ additional stone where necessary 

The following is the cost of repairs made in .July: 

1,526.2 cubic yards of stone 11,693.47 

Labor 659.04 



Total 2,m5I 
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In February, 1894, another settling or gullying of the revetment immediately 
elow diko No. 6^ occurred after a very heavy rain. This was repaired at a cost of 
166.49, viz: 

cubic yards of stone $55.51 

«abor 110.98 

Total 166.49 

The aggregate cost of repairs was $2,519. 

During the rapid rise in February, 1894, indications of caving were observed at 
)ike No. 6^ ; a special survey showed that the dike had settled down, also the foun- * 

latiou mat on which it rested. The settlement had been sudden, causing a sliding 
n of the upper bank revetment. This extended to a distance of about 500 feet above 
ind 300 feet below the dike. As near as can be determined from soundings the damage 
a confined within these limits. 

There had been a rapid current along the front of this dike during the entire 
leason and a strong eddy current below. The dike was on a projecting ** point" and 
wn9 not able to withstand the action of the rapid currents above and below it. 

The long line of revetted bank above will to a great extent mask the point of danger 
through the present season, and limit further caving to a comparatively small area 
luring the next high water. 

To render this part of the revetment secure it will be necessary to regrade and 
repave from 800 to 1,000 feet of the bank during the next low-water season and con- 
Btract about 1,200 linear feet of mat. The estimated cost of this will be from $2<),000 
to $25,000. This work is urgent and should, if possible, be done the coming low 
water ; otherwise the expense of repairs will increase to double or more should 
another high water intervene before the work is done. 

LOUISIANA BEND. 

The work proposed was the completion and extension of the system of brush dikes 
b«^un last season across the bed of " Old River" to check scouring behind the revet- 
ment, and a general repair of the damage done by the last high water. ^ 

The scour behind the revetment across the bed of *' Old River" had increased, 
having extended beyond and cut around the shore ends of the dikes previously built, 
aud hsid extended behind the revetment as far down as station 116. 

It was decided to build five additional dikes and repair and extend the two con- 
Btructed last season. These dikes were composed of brush and poles heavily bal- 
lasted with stone, and were constructed as follows : A covering of 'brush about 1 
loot in thickness was laid on the ground, the brush being placed at an angle of 45^ 
with the axis of the dike, with the butts projecting 8 feet above the upper wall of 
the dike; through this foundation of brush two parallel rows of posts were driven 
8 feet apart;, the posts were driven 4 feet in the ground and connected at the bot- 
tom by a heavy pole placed parallel with the axis of the dike: brush was than wattled 
between the posts to the required height, and the two walls connected bv horizon- 
ti.l I. races n cross the top; the space remaining was then filled in with brush and 
pjles and heavily ballasted with stone. 

The lengths of the respective dikes built were : 

Feet. I Feet. 

No I 79 No.5 166 

No.2 103 No.6 129 

No.3 100 No.7 144 

No.4 142 ! 

Average width, 8 feet; height, 4.4 feet; length, 863 feet. 

Tliese dikes were placed at right angles to the bank, extending back from the inner 
e«)ge of the revetment, and were spaced about 225 feet apart. 
The material used per linear foot was: 

Brush cords.. 0.286 

Poles do... .576 

Stone cubic yards . . . 767 

Si ikes pounds.. .203 

Cost i>er linear foot of dike, $3.27, 

Repairs to reretmenU — General repairs were made all along the line of revetted 
\nn\ hetween Rtati(»nB 128 and 136. A series of small sloughs had taken place, due, 
It is helievml, to seep M'ater from the slough behind draininjj through and under the 
slope paving. These places were stripped of stone, resurlaced and repaved with 
spwUs. 
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The ditch which was dug last season was lowered 2 feet to drain the slongh beliind 
the work, as this had scoured out during the last high water, and a box culvt-rt 1 
foot 8 inches by 1 foot 8 inches constructed which was covered with earth to ade]it]i 
of 2 feet. 

Additional stone was placed on the upper bank revetment in front of mat N\>. 0, 
built nt the close of last season's work during a high stage of water; also a stri]* n 
station 95 was repaved. 

Number of squares of riprap laid, 498. 

Matei-iaL—Biubh and poles were obtained by contract, and stone from the rc^en*' 
at Louisiana Bend and from '*Bee Rock" on Little Red River. The cost of loadia^ 
stone from the reserve pile onto barges used in this work was 22^ cents per cubic van:. 

One thousand five hundred cubic ysrds of stone were loaded for use at Dtlts 
Point. 

The quantity of material used in these repairs was as follows: 

Brush cords.. 302 

Poles do... a») 

Stone cubic yards.. 2,*-':.:^ 

Spikes pounds.. 40' 

Lumber feet,B.Bf.. 8. 90) 

Statement of coat. 



Kind of work. 


Unit cost 
of labor. 


Unit coat 
of material. 


Total «nU ^^^ 


Building «like8 linear feet.. 


$1,613 
1.782 
1.W7 


$1,659 
2.773 
.270 


$3. 27 $2. Ki ;- 


Bank paving sqnarea. . 

Cutting' ditcli Unearfeet.. 

Towing 


4.55 126^.; 
2.27 1 1.041.. 


Sundriea 






1 I.) ' 








1 


Total 






cs^i.t.\ 


Labor 






aui: 


Ktonff . , . . . , . , - . 






3767* 










Total coftt of rvpairn . . - , . . r - . . , . - - 






1 7.»:.^^ 








i 



Condition of the work, — But little damage was done to the revetment during ih 
last high water. The principal items of expense were the construction of additioiul 
dikes across the bed of *'01d River," finishing the revetment with riprap Mi 
incomplete when mat No. 6 was built, and digging a ditch to drain the slough b«voiiL 
the top of the bank about 500 feet to prevent further trouble from seep water. 

Caving has been active all along the foot of the bend below the revetment: tb* 
entire strip that was cleared in 18^2 has caved into the river. 

Work was begun October 29, 1893, and finished November 16, 1893, and the pUo: 
towed to Delta Point. 

DELTA POINT. 

The work proposed was the construction of two mats 500 feet long and 300 feet 
wide around the point from station 4, upper, to station 4, lower base, and torevi-: 
portions of the upper bank where previous work had been destroyed. The workiD? 
plant arrived from Louisiana Bend on November 18, 1893, and work was bc^n tb^ 
following day. 

On account of the rapid current, great depth of water, and exposed position thf 
distance was covered with three mats instead of two, as originally intended. 

The plan of construction was identical with that pursued at Lake Bolivar, except 
that on account of the exposed situation an extra number of cables were used. 
(Tho least number in any mat was fourteen f-inch wire cables.) 

The experience at Lake Bolivar led to an investigation of the strength of the "cvc*^ 
splice heretofore used for joining the mat cables. This splice, when tested, failwl 
by pulling apart before two-thirds of tho ultimate strength of tho cable itself had 
been reached. Of several ditferent methods of splicing the "square knot' wis 
adopted for connecting the cables ; on trial this was found to be very nearly as stroog 
as the cable itself. 

A pile buttress was built at the head of tho two mats first constructed to prevent 
tho mats from swinging into shore while being sunk and more evenly distribute thp 
strains. The configuration of the shore above rendered it impracticable to get a 
straight lead for the head cables holding the mat to the shore. Tho thrust developed 
against these buttresses wns so great as to buckle the head of the mat, renderinc it 
extremely dilScult to sink the head near the shore and increasing the danger of loss 
in sinking. 
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For tlieso reasons tho buttress was omitted in the last of the mats constrncted. In 
Iditiou to these three main mats a pocket or shore mat was built where there had 
'fii a sloiijriiing of the main bank about 200 feet below. 
Tlio mats built were of tho followiug dimensions: 

Feet. 

ti- 1 480 by 300 

0. 2 320 by 300 

^.3 320 by 300 

Squares. 

1,120 by 300 = 3, 360 
lore mat 96 by 150= 144 

Total 3,504 

The (quantity of brush and poles nsed per square was 1.03 cords; stone, 0.74 cubio 
ards. Total cost per square, $4.88. 

The accumnlation of drift under the heads of these mats rendered necessary tho 
bO of more than the nsual quantity of stone in sinking. 

liepairs to hank revetment, — Tho greater partof the old revetment in front of where 
base mats were bnilt had been destroyed firom the low- water line up, caused in a 
;Teat measnre by the discharge of surface drainage orer the slope. The depressions 
kud Bettleraents in the slope were filled in with earth, the bank regraded to a slope 
»f 2 on ly and revetted with stone 10 inches deep to an elevation of 36 feet on Yicks- 
)urg gau^e. 

Small ditches were cut along the top of the bank to confine the discharge of sur- 
ace water to certain points at which paved drains were constructed for its passage 
lown the slope. 

The experience of the past two seasons demonstrates the necessity of making 
ideqnate provision for the carrying off of surface drainage, as to this cause a great 
leal of the damage to the revetment above the low- water line is undoubtedly due 

The cost of these repairs was $26.32 per linear foot of completed work. 

Material. — Brush, poles, and piling were obtained bjr contract, delivered on barges ; 
part of the stone was received from the quarries on Little Red River, and part loaded 
from the reserve pile at Louisiana Bend. The quantity of material used in these 
repairs was as follows : 

Wire, galvanized • ...pounds.. 32,390 

Wire strand^ Hnch do 1,419 

Wire strand, |-inch do 23,996 

Brush cords.. 3,228.9 

Poles do..,. 597.0 

Stone cubio yards.. 4,337.6 

Spikes pounds.. 2,070.0 

Statement of cost. 



Kind of work. 



Unit cost of Unit oostof 
labor. material 



Mattress (squares) 
Foounat (squares) . 

Paving bank 

Grading 

ToMinif 



TraveunK expenses. 

Transportation 

Miscellaneous 



t2.18 
1.29 
3.93 
1.36 



Total. 



$2.70 
2.30 
8.60 



Total unit 
cost. 



$1.88 
3.50 
6.53 
1.36 



Entire cost. 



$16, 
4, 

4, 



390.25 
517.20 
038.96 
895.25 
151.22 
32. 25 
50.30 
26.45 



27, 001. 88 



The work was finished January 19, 1894, and the plant towed back to the fleet at 
Greenville, Miss. The last of the plant arrived there on January 22, 1894, when the 
towboat Emma Eiheridpe, used during the season on repair work, was taken out of 
service and the crew discharged. 

The repair forces at the different localities were under the direct supervision of 
George C. Thomas as superintendent of construction, who gave the work close atteu- 
tioD, and displayed energy and judgment in its management, being ably assisted by 
W. M. Keller as clerk, and Martin Chrestensen and Bcnj. Baumgarden as principal 
foremen. 

Very respectfully, 

Arthur Hider, 
Capt. 0. McD. ToWNSEND, Jsaielant Ettgineer in charge. 

Corps of Engineers, U, 8. A, 
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Statement of cost, Lake Bolivar front. 

Pay rolls, as per abstracts sent in |6,660.se 

Snbsistence, as per list of bills (omitted) 2,708.12 

Material : 

Stone, 1,945.3 cubic yards $2,662.93 

Brnsh, 3,135.2 cords 3,291.96 

Poles, 497 cords 869.75 

Wire strand : 

2,339 pounds l-incli 81.63 

18, 158 pounds t-iucU 730.82 

Wire, galvanized, 22,000 pounds No. 12 547.80 

Wire spikes, 9,200 pounds 210.68 

Staples, 700 pounds 20.93 

Coal: 

Alabama, 10,247 bushels 999.08 

Pittsburg, 1,000 bushels 140.00 

Stationery 9.70 

Oils, 660 gallons 168.67 

9,733.S6 

Traveling expenses 11.40 

Medicines 4S.30 

Property ; amount purchased as per list of bills (omitted) 329. (Q 

Miscellaneous material : 

Lantern globes, 3 dozen 3. 30 

Lantern burners, 4 dozen 1.20 

Lamp chimneys, 12 dozen 9.60 

Wicks, 1 gross 2. 50 

Duck, 93 yards 9.30 

Grate bars (25) 72.00 

Gum, 20 feet 4.20 

Stone (Zeb Ward) 112.65 

Coal(E. G. Storey) 632.95 

__ 3}J'J^ 

Gross amount charged 20» 323.99 

Credits: 

Subsistence stores on hands 874. 71 

One- half value property purchased 164 . 50 

Material on hand, as per list (omitted) 973. 52 

Coal (E. G. Storey) 632.95 

Stone (Zeb Ward) 112.65 

Balance, net cost of work 17,565.66 

20.32S .fgi 

SUMMAKT. 

Pay rolls $6.650.5.' 

Subsistence USSiAi 

Mat«^rial 8,779.GS 

MiNcellaneous li'2. 10 

St!»ti<mery 9.7) 

Traveling expenses li.4t' 

Medicines 14.4fl 

One-halt' value i>roperty purchased J^.'%' 

Cost of work done 17, 56.'). 66 

EXPENDITURES. 

Pay rolls, as per abstracts sent in $6, ft'iO. 52 

Subsistence, as per reports sent in 1, 833. 4 1 

$8,483.93 

Material: 

Stone, 19,453 cubic yards 2,662.93 

Poles, 497 cords at $1.75 869.75 

Inrush, 3.135.2 cords nt $1.05 3.391.96 

Wire strand: 

Three-eighths inch, 2.389 pounds, at $3.49 81. 63 

Five eighths inch, 11,390 pounds, at $3. 49 3 7. 51 

Galvanized wire, No. 12, 17,570 pounds, at $2.49 437.50 

Wire spikes. 2,400 pounds, at $2.29 54.95 

Coal : 

Alabama, 7,398 bushels, at 9f cents : 721.31 

Pittsburg, 1 ,000 bushels, at 14 cents 140. 00 

Oils, 512 gallons 122.09 

8.779.63 
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(nndrlcs : 

M iacellaneoas material $102. 10 

Stationery 9.70 

Trsi veling expenses 11. 40 

MeU icines 14. 40 

Oue>half value property purchased 164.50 

$302. 10 



Total expenditures 17,565.66 

8e^an work September 13^ 1893; closed October 23, 1893: 

Number of days 41 

Lost Suiidays'and other days 9 



Number of working days. 



32 



Labor employed. 





Honth. 


General work. 




Days. 1 HoorB. 


September 


2,138 17,104 


ik:io1>er - - 


2, 872 21, 688 








Total 


5,010 ! 38,792 









Average, 5.010 -i- 32 =-157 men per dav. 

Total amoant of i>ay rolls (not inolaaing Bubflistence), $6,050.52 - 



■ 38,792 = 17.2 cents per hour. 



Subsistence. 

Total amount expended $1,833.41 

Total coat of serving 373.70 



Total cost served 2,207.11 



Rations issued 

Days labor secured 

Daily cost for ration served 

Daily cost per ration, raw 

Daily cost per ration, days labor secured . 



6,688 

5,010 

$0.33 

.274 

.44 



Material used. 



Mat (3.195 squares bnilt) : 

Br iisli cords . . 

Poles •. do — 

Stone- 
Ballasting cubic yards.. 

Sinkinj( do — 

Wire, galvanized pounds.. 

Wire strand — 

Throe-eighths inch do — 

Five eighths inch do — 

Spikes, wi re do — 

Kevetmeut (300 squares repaired) : 

Stone cubic yards . . 



I Quantity. 



3. 135. 2 
479 

1,020 
005.3 
17, 570 

2,339 
11, HflO 
2,400 



Per 
square. 



I 
230 I 



0.96 
.15 

.81 

.22 

5.5 

.73 

3.56 

.75 

.20 



Mat (1,065 linear feet built) : 

Brush conls . 

Poles do . . . 

Stono cubio yards . 

Wire, irnlvanized pounds. 

Wire strand— 

Thri-e-eiifliths inch do. . . 

Fivo-eighih» inch do. . . 

Spikes, wire do... 



rit.nnfu^ Per linear 
Quantity. ^^^ 



3, in.').2 

479 
1.715.3 
17, 570 

2.3^9 
11.390 
2,4^0 



2.04 

.45 

1.61 

16.5 

2.19 

10.70 

2.25 
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Labor per linear foot of mat built. 

38,300 bonrs' mattrciMi worlc, per linear foot '^9 

192 bours' repair work, per square 1-* 

Tabulated statement. 



Kind of work. 


Unit cost 
of labor and 
subsist- 
ence. 


Unit cost 
of material. 


Total unit 
cost. 


EDtire<'o«t 

of "w^ork 

done. 


MattresH work fsoiiarea) 


$2.16 


$2.39 


$4.55 


♦14. r>r 1- 


To w ing 


2,33i.:' 


OfHco exnendituros .. ......................... 








'i.Tfi 


Transnortation . .................................. 








11.49 


Chie-liiilf value property 








16*. r,! 


Miscellaneons 








115.30 




1 






Total 








17. 177. 87 


•Itepairs to old work : 

Coflt of material 








2^42 










122.37 












Sntire cost of season^s work 








n.5a.f6 













Six hundred and eiirbty-five linear feet work completed (cost per linear foot completed ineliMles lo!« 
of 380 feet mat), $17,177.87 -f- 885 = $25.08 per linear foot completed work. 

Geo. C. Thomas, 
Superintendent Conetrmcium. 



Statement of cott, Ashbrook Neck, October, 
AMOUNT CHARGED. 



Received from— 



Bmil Mayer 

A. R. Taylor & Co .. 
Lake Bolivar Front. 

I>o 

Delta Point, La 

Employes 



Gross amount. 



Artidea. 



Sapnliea 

Stationery 

Subsistence stores . 

Coal 

Stone 

Pay, October, 1803 . 



Cost. 



14. §: 

li*7.T4 

277 r 

1.23>i-0- 



2, 5iJ9. iC 



CREDITS. 

Coal (1823 bnshels) to Lonisiana Bend, La fl77.7{ 

Stone (100 cubic yards) to Louisiana Bend, La 115.41 

Emil Mayer, supplied 8. (it« 

A. R. Tftylor & Co., stationery 14.i*T 

Balance net cost of work 2, 192. 06 

Total 2,609.07 

AMOUNT EXPENDED. 

Pay rolls, as per abstracts sent in $782. 52 

Subsistence, as per reports sent in 187.74 

Stone, 972 cubic yards 1,122.66 

Coal, 1,026 bushels. 100.04 



$970.26 



1,222.70 

Total cost of repairs 2, 192. % 

Material u&ed per square (1,200 squares repaired). — Stone, 972 cable yards, eqnalH 
0.81 cubic yards per square. 

Labor cost per square,— iyS83 hours* repairs equals 0.74 per square. 
One thousand two hundred squares revetment repaired, $2,192.96—1,200 equal< 
$1.83 per square paving repaired. 

Geo. C. Thomas, 
Superintendent Construction. 
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Statement of cost, Greenville Harbor, 



I>ato. Eeceived from— 


AHiclea. 


Value. 


,- 1S03 Employes 


Pay roll 


$586.84^ 
54.02 


iiiHt. 1893 do 


do , 


V antl Aiiffust, Little Red Rivor 


Stone. 1 526.2 cubic vnrda ... 


1 093 47 


S>3. 

!>«>. ._. Headquarters 


Sabeistenco 


18. 18 


rnnry 1894 .... ISmplov^s 


Pavroll 


108 36 


Do On Dank below Greenrille 


Stone, 30 cubic yards 


65.51 


I)<^ . Headqaartera .*.. 


Snbsisteneo 


2.62 








Total 




2, 511). 00 







Arthur Hider, 
AsHBtant Engineer, 
Statement of coet, Louisiana Bend, 

J rolls, 08 per abstracts sent in $3,472. 10 

baistence, as per list of bills (omitted) 1, 588. 09 

ash, 302 cords $317.10 

lea, 50 cords 87.50 

404.60 

3ne : 

2,227.2 cubic yards 2,692.55 

3,190.2 cubic yards (to Delta, La) 3,897.31 

13,855.5 cubic yards (left on bank) 16,926.58 

23,516.44 

ire, galvanized, 4,430 pounds 110.30 

ire strand : 

Three-eighths- inch, 5,439 pounds 189.82 

Fi ve-eighths-incb, 6,768 pounds 333. 31 

'ire spikes, 6,800 pounds 155. 73 

Naples, 700 pounds 20. 93 

810.09 

aal, 8,598 bushels 838.29 

umber, 8,900 feet : 89.00 

ilH, 254 gallons 69.04 

iscellaneous : 

Spoons, 6 1.25 

Drugs 28.90 

30. 15 

Gross amount charged 30, 807. 80 

CREDITS. 

tores to Delta Point. La $864.10 

fnterial to Delta Point, La 1,468.01 

•tone to Delta Point, La 3,897.31 

ledicine to Delta Point, La 14.45 

His to Delta Point, La 59.04 

'tone left on bank 16,926.58 

<e% cost work done 7,578.31 

30, 807. 80 

EXPENDITURES. 

?ay rolls, as per abstracts sent in $3, 472. 10 

Subsistence, as per reports sent in 723. 99 

$4,196.09 

Material : 

Stone — 

1,818.3 cubic yards 2,221.32 

408.9 cubic yards 471.23 

Wire spikes, 400 pounds 9.16 

Coal, 1,756 bushels 171.21 

Lumber. 8,900 feet 89.00 

Brush, 302 cords 317.10 

Poles, 50 cords 87.50 

3,366.52 






3 J 
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Miscellaneoua : 

Property purchased . 
Medicine expended . 



U.45 



$15.70 



Total 7,5"3«.3l 

Began work October 29, 1893; closed November 16, 1893; 

Number of days 19 

Lost Sundays and other days 3 

Number of working days , 16 

Labor employed. 



Months. 


Cr^nerml 
Days. 

271 
2,002 


1 Wlrtt 

nounu 


October 


2.148 


November - - - - 


16.03« 









Total 


2.zn : 


18.184 



Average, 2.273-^16=142 men per day. 

Total amount of pay rolls (not including subsistence), $3,472.10 •«- 18,184=19 cents per boor. 

Subsistence. 

Total amount expended $723. 99 

Total cost of serving $192.31 

Total cost served $916.30 

Rations issueil 2, 231 

Days labor secured 1, 930 

1 *aily cost per ration served f0.41 

Daily cost per ration raw 32M 

Daily cost per ration days labor secured ifQ 

Material used. 



Kootmat: 

Brush Cyrils . 

Stone cubic yards . 

Dike (69 squares built) : 

Brush cords . 

Polos do . . . 

Stoue ballast cubic yanls. 

SpikeH pounds . 

Paving (158 squares repaired): 

Stone cubic yards . 

Kevetroent (498 squares paved) ; 

Stone do . . . 



nantity 


Per 




Bqiijn&. 


6!f 


0.26 


165 


.41 


233 


?.» 


50 


.72 


624.8 ; 


&.« 


175 ' 


2.64 


308.3 


l.« 


1, 129. ] 


2.r 



Ditch cut labor. 



Hoiim. 



' iiy 4 by 400 feet, 6 by 8 by 170 feet, 480 cubic yards earth. 



Total. 
2,481 



IVr cjibir 
yard. 



5.2 



Material used per linear foot of drain built. 
[460 linear feet.] 



Qnantitx. j,,^. 



•' .11 niber feet . . i 8. »<» 

. pilcts pounds..' SiS , 



19. « 
.43 



Stoue loaded, 1,818.3 cubic yards — labor, 2,371 hours, = 1.3 per cubic yard. 
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Material u$ed j>er 1 inch foot of dilce huilt. 
[863 linear feet.] 



n«.n*if^ Per linear 
Qmmtity. ^^^ 



roBh QordB. 

ftles do... 

tone cubic yards . 

[iikee pounds. 



302 
60 

789.8 
175 



0.35 
.06 
.02 
.20 



Tahulated Htatemeni. 



Kind of work. 


Unit cost of 
labor and 
subsistence. 


Unit cost of 
material. 


ToUl unit 
cost. 


Entire cost 

of work 

done. 


tnilding dikea (1 foot) 


$1,613 
1.782 
1.997 


$1,659 
2.773 
0.270 


$3,272 
4.555 
2.267 


$2,824.16 

2,268.23 

1,043.02 

706.94 


Sank pavlnf (squares) 


Jotting ditch and building drain (linear feet) 

rowinir. 


tiiDdries. 








15.70 












Total 








6 858.05 












ElepairH to bank revetment: 

Labor on repairs 








343.52 
376. 74 


Stone on repairs 
















Total amount 6-xpendM -r-- r---r-^ 








7,578.31 











Geo. C. Tho-has, 
Supei-in ten den t Con str notion . 



Statement of cost. Delta Point. 

Pay rolls, as per abstracts sent iu 

j^uiisistence, as per listed bills (omitted) 

Materinl: 
Stone — 

From Louisiana Bend, 3,190 cubic yards $3, 897. 31 

From White River, 773.3 cubic yards 2, 473. 34 

From last season, 374.1 cubic yards 6()5. 90 



$10,855.22 
2,668.65 



Brush, 3,228.9 cords 3,390.34 

PolcR, 597 cords.... 1,044.75 

Piles, 597 linear feet 52.50 



Wire, galvanized, 37,430 pounds 932. 00 

Wire strand— 

Three-eighths inch, 5,439 pounds 189. 82 

Five- eighths inch, 24,596 pounds 955. 51 

Staples, 700 pounds 20.93 

Wire spikes, 6,400 pounds 146. 57 



Coal- 



Alabama, 7,844i bushels 767.33 

Pittsburg, 6,362 bushels 956 85 



Medicines, amount from Louisiana Bend 

Oils, 572 gallons 

Miscellaneous: 

Cotton waste, 46 pounds 

lieoswax, 6 pounds 

Lumber, 144 feet^ B. M 

Coal shovels, 2 



7,036.55 
4,487.59 

2, 244. 83 



1, 724. 18 

14.45 

101.17 



3.68 
1.80 
4.32 
2.50 



Pay, watchman on dredge 185. 00 

Transporting freight to steamers 
*" elii 



Traveling expenses 
Qross amount charged. 



197.30 
50.30 
32.25 

19,411.49 
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CREDITS. 

Subflistenco stores to Arthur Hidor $113.&I 

Material to Arthur Hider 517.79 

Stone to Ashbrook Neck 1,237.36 

Stone to Louisiana Bend ^*-">- ^* 

Pay of watchman on dredge 185.(^0 

Net cost of work 27,0r>l.?<«j 

EXPENDITURES. 

Payrolls, as per abstracts sent in $10,^^.22 

Subsistence, as per reports sent in 2, 555. 01 

$13, 410. Zi 

Material : 

Stone— 

773.3 cubic yards 880.16 

From Louisiana Bend, 3,190.2 cubic yards 3, 897. 31 

From last season, 374.1 cubic yards 665.90 

Wire spikes, 2,070 pounds 47.41 

Galvanized wire, 32,390 pounds 806.50 

Wire strand : 

Three-eighths inch, 1,419 ponnda 49. 52 

Five-eighths inch, 23,996 pounds 954. 61 

Brush, 3,228.9 cords 3,390.34 

Poles, 597 cords 1,044.75 

Piles, 597 linear feet 52.50 

Coal, 13,456i bushels 1,613.18 

Oils, 572 gallons 100.17 

13. 4S2.S 

Traveling e3cpeTiscs 32.5 

Tninsportation SO.Xi 

Miscellaneous material Vl'i* 

Medicines , 14a:> 

Total 1 27,001.^ 

SUMMARY. 

Payrolls 10,^.i>J 

Subsistence 2..555.('J 

Material 13,482.a- 

Traveling expenses 32. '5 

Transportation 50.:>il 

Medicines 11-45 

Sundries 12:^3 

Cost of work done 27,001.?^ 

Began work November 17, 1893 ; closed January 19, 1894 : 

Number of days 64 

Lost Sundays and other days 16 

Number of working days 48 

Labor employed. 





Month. 


General vork. 




Day*. ', Hoars 


Xov^mbcr ............................. ........*.•.............................-. 


1,665* 13. .m> 


Di'ft*inl>er ^.-- 


4, 517 1 38, I3S 


January 


1,9S9 13,91:^ 








Total 


7.171. «5,3(B 







Average : 7,171 -4- 48 = 149.5 men per day. 

Total amount of pay rolls (not including aubftistence), $10,855.22 -v 65,388 = 16.6 cents per lionr 
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Suh»isience, 

\l aiuoniit expended $2^555.01 

il cost of serving 643. 83 

Total cost served ..^ 3,198.84 

ions issued 9, 058 

8 labor secured .^ ... 6, 926 

ly cost i>or ration served $0. 0353 

ly cost per ration, raw. . 282 

\y cost per ration, days labor secured . 456 

Material used. 



(3,360 squares built) : 

Brush cords. 

Poles do... 

Stone — 

Ballast cubic yards. 

linking do... 

Wire, galvanized pounds . 

Strdnd wire— 

Three-eighths do... 

Five-eighths do. . . 

Spilt es, -wriro do... 

Piling linear feet. 

t mat (144 squares built) : 

Bnish cords . 

Stone cubic yards . 

Wire, galvanised pounds. 

Wire strand— 

Three-eighths inch do. - . 

Five-eighths inch do... 

Spikes do... 

ok (656.5 squares paved) : 

Stone cubic yards. 



Quantity. 



3,068.9 
507 

1,444 
1,057.1 
31,670 

810 

21, 595 

1,090 

1,050 

160 
100 
720 

600 
600 



0.5 



Per 
Bquaro. 



9.13 

.117 

.43 

.31 

0.42 

.24 

7.32 

.59 

.31 

1.11 



4.17 

4.17 

.55 

2.8 



Bank graded. 





Hours. 




Total. 


Per 
square. 




2,785 


4.25 







Stone landed. 



^ 


Hours. 




Total. 


Per cubic 
yard. 


tbor required (3 060.2 cubic vards) - "... 


516 


6 







Completed work. 
MATERIAL USED. 



CC0.71 linear feet: 

Brush cords. 

Poles » do... 

Stone cubic yards . 

J^'ire, galvanized pounds. 

Wire strand— 

Three-eighths inch do. . . 

Five eighths inch do... 

Spikes, wire ! . . do . . . 



n,toT.«u^ Per linear 
Quantity. I ^ ^^^^ 



8,228 9 

597 
4,337.0 
32,390 

1.419 

23,906 

2,070 



3.03 

.56 

4.07 

30. 413 

1. 332 
22.53 
1.94 
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Completed work — Coutiuued. 
LABOR. 



" 


Hoars. 


« 


Total. 


Pwliwr 

fO0t 


Main work 


65.368 


ci : 







Tahulated etatement. 



Kind of work. 



Mattress (squares) 

yoot mat (squares) 

Paving bank (squares) . . 
Grading bank (squares) . 
Towing. 



Unit cost of 

labor and 

subsiKt- 

once. 



♦2.177 
1.293 
8.927 
1.364 



Traveling expenses. 

Transportation 

Miscellaneous 



ToUl. 



I'nit cof*t of 
material. 



r2.703 
2.298 
8.603 



Total unit 



$4.88 
3.591 
6l530 
L354 



^tire i 
of vol 



$l«.3Kt.S 

517. » 

4,938.« 



4,15LS 
32.S 



27, MLS 



Linear feet work completed, 1,006. 4(27,001.88 + 1,065 linear feet = $26,321 per linear foot 

Geo. C. Thomas, 
Superintendemt Cometmeiio*, 



Appendix 3 B. 



RKPORT OK ASSISTANT ENGINEER H. ST. L. COPPi^.K ON SURVEY OF VICKSBUBG 

HARBOR. 

VicKSBURG, Miss.y ifajr 19, isa4. 

Sir : I have the honor to submit the followiog report of chaoEes in canal and 
buHiu in Vicksbnrg Harbor since Angast, 1893. As my time was limited, the sections 
were sounded abont 300 feet apart instead of at 100-foot intervals as heretofore. 

The following estimate of tiio fill due to deposit in the basin and canal is made 
approximately within the limits of the cross sections, as given in red on the sheets 13 
to 1 on city side, and 4 to 1 on bur side in canal, and 3 to 1 on city side, and to a 
point 250 feet west of east edge of base of cut, in basin). On ranges 7+10 and 4 of 
bnsin the area was obtained a little beyond the limit of the red slope line on the city 
side, as there was a considerable slide from that bank. The areas of sloiigb and fill, 
or " i " and '* — " areas were obtained by a precision rolling planomet<'r obt-ained 
through the courtesy of C'apt. Willnrd and' his assistants, which materially lessened 
my work, and giving accurate results (error 1.1000). The dift'erence of these areas 
was taken as the area duo to deposit. The yardage was obtained by averaging the 
end areas, and is as follows : 

Cnbic ^-arda. 

Fill in bnsin, deposit 14,918 

Fill in canal, deposit 68,168 

Total fill in inner harbor 83,(86 

The following table gives the approximate average depth of fill since Angust, 1^93^ 
in bed of basin and canal, due to deposit and sloughing combined : 
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Depth of fill. 





East 
side. 


West 
side. 




East 
side. 


West 
side. 


BABIK. 

. Xo— 


Feet. 
6 
3 
5 
3 
3 
3 

2 
6 
6 
5 
5 
4 
5 


Feet. 
♦3 

1 
2 
1 
2 
t2 

7 
7 
8 
8 
9 
6 
7 


CANAL— continued . 
Range No.— 


Feet. 

7 
7 
7 
7 
7 
5 
7 
5 
7 
7 
7 
6 
7 
5 



Feet. 




M 


25 




-10 


28 






30 




-10 


34 




36 


CANAL. 


39 




» 2fo.— 


42 * -. . 






45 . . . 






48 






50 






62 






54 






57 


Z 


1 


59 












lis 18 greatly due to slide north end of basin. 



t Greater in the middle. 



e bed of the channel in the basin hae an average elevation of from the zero 6f 
;ange t -{-2 feet for a width of about 50 feet. 

e elevation of the base of the canal referred to the zero of the gauge for a width 
l)out 50 feet is as follows : 



Canal elevation at base. 



ge— 

O+IO +1 

No. 2 4-5 

No. 5 +5 



Range — 

No.34 -f8 

No. 36 4-6 

No.39 4-8 

No. 42 4-7 

No. 45 +7 

No. 48 4-7 

No. 50 4-7 

No. 52 4-6 

No. 54 4-5 

No. 57 4-2 

No.59 —6 



No. 9 4-6 

No. 11 4-7 

No. 14 4-7 

No. 18 +7 

No. 20 +7 

No.23 4^6 

5o. 25 4-7 

No. 28 4-7 

So. 30 4-8 

may be considered that the elevation of the base of canal is approximately to 
4-7 foot plane. 
Yours, respectfully, 

H. St. L. Coppke, 

Assistant Engineer. 
apt. C. McD. ToWNSEND, 

Corps of Engineers, U, 8, A. 
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REPORT OF ASSISTANT ENGINEER ARTHUR HIDER ON SURVEYS. 

Greenville, Miss., May 18, 1894. 
tiR: The following report showing the operations of the survey party from June 
H93, to May 1, 1894, is respectfully submitted : 

)n June 1, 1893, two discharge parties were in the field, one at Arkansas City, in 
irge of T. C. J. Bailey, the other at Wilsons Point, under Charles H. Miller, chief 
party. 

tfr. T. C. J. Bailey, who had charge of the survey party, resigned the position 
ly 1, 1893, and was succeeded by Mr. Charles H. Miller, under whose supervision 
3 8iir\'ey8 after that date were made. 
Below is given a synopsis of the work done. 

ENa 94 185 



; i 
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FIELD WORK. 

High'tcater discharge, Arkansas City. 

Discbarges measured, regular method, 150-foot stations 5 

Discharges measured, flanking method 1 5 

Measurement Cvpress Creek Crevasse (R 428) 1 

Measurement 01 flow across Ashbrook Neck (R 446-455) - I 

Set of observations to determine vertical velocity curve - l 

Field work finished June 9, 1893. 

High-water discharge, Wilsons Point. 

Discharges measured, regular method, 150-foot stations 7 

Discharges measured, flanking method 7 

Measurement Kiger Crevasse (R 505) 1 

Measurement Grand Lake Crevasse (R 508) 1 

Measurement Lakeport CrevasseCR 496) 1 

Field work finished June 10, 1893. 

LotC'Water discharge, Wilsons Point, 

Discharge measured, regular method 1 

Discharge measured, flanking method 1 

Field work finished October 24, 1893. 

SURVEYS OF REVETMENTS. 

On July 15, 1893, a field party was organized for the purpose of taking soTiiidiue« 
for comparison with former surveys over the revetment work at Bolivar, Ashbn^k 
Keck, Greenville Harbor, and Louisiana Bend. These surveys were finished July 29, 
and the party disbanded. 



Location of revetment. 


mounded. 
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A«hlirook Neck - 


90 
110 
46 


i%f 


Greouville Harbor - 
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Xiakt) Bolivar - 


^A 


T..niiiAijiTiA RAnd. ^ ^ . . .- 


333 







The section of the bank above the water line was determined by leveling. 

LOW-WATER 8UR\'EVS. 

Lake rrovidenc6 Reach {L 517-549, S2 miles of ricer).— The party for this wort was 
organized on September 19, 1893, and 04>mpleted the survey, inclading sonndings 
over that part of the Louisiana revetment built in 1891, and low-water discharge at 
Wilsons Poini, October 24, 1893. 

Ranges across the river established and sounded B2 

Located soundings taken 2,4S 

A stations occupied .*. 32 

^ stations repaired ^^ 

A stations erected (new) 12 

Aujiflesread in triangulation 111^ 

Miles of new shoreline located - 29.6 

Low-water discharge measured by regular and flanking methods 1 

Ranges established and sounded over Louisiana Bend revetment 26 

Located soundings taken 55-i 

Greenville Reach {L 47S--489, 16 miles of river), — This survey was begun October 
26 and finished November 10, 1893, and the party disbanded. 

Ranges across the river established and sounded 50 

Located soundings taken 1,323 

^ stations occupied 20 

A stations repaired 10 

A stations erected (new) 10 

Angles read in trianjo^ulation ?i 

Miles of new shore line located IT.4 
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rvey of Carter's Neck {L 46 1-474). -^^On January 22 a small party was pat in the 
and made a survey across the narrow part of the neck for the pnrpose of estab- 
ng points of reference for comparison with future surveys, to determine the 
ges taking place during high water and the tendency of the river to make a 
>ff' at this locality. This survey was finished January 28, 1894. 

line across the neck established 1 

s sections at right angles to base line ; profiles made of each 14 

ecial survey of Greenville Harbor, — On February 19, 1894, soundings were taken 
cmt of where Dike No. 6i stood, the dike having washed out a few days before 
the bank behind it having begun to cave. 

^es established and sounded 13 

ited soundings taken. 145 

DI8CHAK6S SECTIONS BSTA BLISHIUD.. 

arch 13-21, 1894. — A party was organized to reestablish the discharge section at 
finsas City in 200-foot sections and permanently mark the location ofthe range. 

ges eetablished 21 

ges established and elevations determined 6 

pril 14-19, 1894. — Two experimental discharge ranges were established to deter- 
e the effect of form of cross section on discharges : one section was locited about 
ile above Barnes Landing (L 476), in the middle or a bend, and the other at War- 
L Point (L 484), in a straight reacn. 

ges established .' 2 

ges established and elevations determined 12 

charge measured by regular method on same day at each station 1 

Sumnutry of field work, 

charge observations 28 

vasses measured 4 

ifiurement of flow across Ashbrook Neck 1 

of vertical velocity observations 1 

iges set np 483 

jated soundings taken 7, 320 

itations set up and repaired 52 

jrlesread in triangulation 183 

68 of shore line located 53 

pe gauges erected 12 

es of duplicate levels 27 

ieline and cross sections across Carters Neck 1 

Summary of office work. 

mputations of discharge made 110 

angles computed 62 

stations, geographical positions determined 50 

kpsmade 18 

icings made 55 

le prints made 600 

RESULTS OF COMPARISON OF SURVEYS — CONDITION OF REVETMENT WORK. 

Bolivar revetment (L 417-418 — lengthy 4,400 feet). — A comparison of the survey of 
ne, 1889, with that of July, 1893, over the entire space covered by the original 
retment built in 1888, shows no scour through the mats themselves, but a consid- 
^ble fill. The average fill along the outside edge of the revetment was 16.8 feet, 
orty-five cross sections compared.) 

MUrook Neck revetment (L 445-447— length, 9,330 feet).— Sxirveys of November, 1892, 
d July, 1893, compared. 

There has been but little scour through the body of the mats. The average scour 
ong the outer edge of the revetment was found to be 9 feet. (Sixty cross sections 
mpared.) 

(hrtenville Harbor revetment (L 477-479 — length, 11,050 feet). — Revetment built in 
91. Range 3 to 52, length 5,000 feet, surveys of November, 1891, and July, 1883, corn- 
ed; practically no scour through mats; scour along outer edge of revetment, 
■erage, 18.7 feet. Maximum scour range — 51=30 feet. (Forty-seven cross sec- 
ons compared.) Revetment built in 1891. Range 53 to 70, length 1,600 feet; sur- 
'^8 of November, 1891, and July, 1893, compared; scour has taken place through 



i 



^ ^ 
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the mats and along the outer edge; average, 23.5 feet; maximum range,— 61, 4g 
feet. (Sixteen cross sections compared.) 

The excessive scour along the outer edge and throu^ the mats, range 58 to 70^ 
shown by comparing survey of May, 18d4, with July, 1^3, after dike No. 6^ wuhed 
away, amounting to an average of 8.5 feet additional, makes the average scoar along 
this section 32 feet, causing caving of the upper slope. 

Revetment of 1S9 J. —Range —6 to range H-47, 5,300 feet ; surveys of September, 1892, 
and Julv, 1893, compared ; practically no scour through body of mats ; average Booar 
along the outer edge, 7.1 feet; maximum scour range, — 29, 18 feet. (Fifty -tiiee 
cross sections compared.) 

Louisiana Bend revetment (L SSl^^Sd^— lengthy 16,000 feet), -^Ther^ has been a 
very considerable fill over the work done previous to 1891. A comparison of three 
sections taken over the revetment of 1891, surveys of November, 1^1, and Octobfr, 
1892, also shows a fill over the mats and along the outer edge. (Three cross-aeetion? 
compared.) 

Revetment of 189S.—R&nge 111+30 to 148, distance 3,730 feet ; surveys of November. 
1882, and July, 1893, compared ; scour along the outer edge of revetment, average 
14.9 feet: practically no scour through body of mats. (Eighteen cross sections 
compared.) Range, 150 to 168; len^h, 1,800 feet; surveys of November, 1892, iLd 
July, 1893, compared. There has oeen practically no scour through mats. Tb^ 
average scour along the outside of the revetment was 19.2 feet; maximum on raii|e 
154, 37 feet. (Ten cross sections compared.) 

There has been no loss to any of the revetments by caving at the ends during ih 
past season. 

The above comparison of these different revetment snrvevs shows that while then 
has been a slight scour through the body of the mats in places, this action hasnoi 
been of sufficient magnitude to injure the mats on any of the revetments (except 
along a portion of the Greenville ^ont). 

The scour along the outer edge of the revetments was to be anticipated, but it his 
not been so excessive as to prevent the mats adjusting themselves to the change^i 
conditions arising from revetting a caving bank. 

The deep scour along the outer edge and through the mats (range 58 to 70), Grerii- 
ville front, is undoubtedly due to the old dikes No. 4^ and No. 6^, which, from the 
caving back of the original shore line in 1890, have since formed obstructions in tie 
channel about 450 feet out from the present revetted bank, thus concentrating sui 
unusual flow of water through this narrow channel between them and the shore 
and deepening it abnormally. 

HIGH-WATKK DISCHARGE. — COMPARISON OF ARKANSAS CITY AND WILSONS POLVT 
DISCHARGIS, MARCH-APRIL, 1893. 

In these observations the discharge range was divided into 150-foot sections «dc 
the velocity measured with the meter at six-tenths of the depth in the middle of 
each 150-foot Ncctiou. The discharge was also measured by allowing the boat to drift 
or flank slowly across the river witu meter submerged to a uniform depth or 20 feel, 
thus iutegratiug the difterent velocities in a horizontal plane through the sectioE. 
Three separate computations of these discharges were made, viz: 

(1) By dividing the discharge range into sections of 150 feet. 

(2; By dividing the discharge range into sections of 300 feet. 

(3) By computing the discharge as the mean of the flanking observations takfo 
across the river iu opposide directions, correcting for the boat's motion at everT IJC- 
foot section and reducing to mean velocity, using Price's vertical velocity table. 

The same methods were used in computing the observations of May-Juno at Arkao- 
sas City and Wilsons Point, except that the 300-foot sections were not computed. 

A comparison of the discharges obtained by the different methods is given in tabu- 
lated form, the Wilsons Point discharge being moved back one day to compensate frr 
the time interval of water passing Arkansas City reaching Wilsons Point, the twi' 
stations being about 93 miles apart. 
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RESULTS FROM COMPARISONS. 

Discharge at Arkansas City compared with discharge at Wilsons Point, the latter 
moved back one day : 

Obgervaiions of March-April, 1893, 

11 observations compared^ discharge computed in sections 300 feet Per «ent. 
in width : 

Mean per cent of difference 2.> 

Maximum difference from -f- 9. 40 to —5. L^ 

The same 11 observations compared, discharge computed in sec- 
tions 150 feet in width : 

Mean per cent of difference , 3.01 

Maximnm difference from -{-S.OBto ^^."i^- 

6 observations compared, discharge computed in seotions 300 feet 
in width : 

Mean per cent of difference X:a 

Maximum difference from -f- 9. 40 to — 0.2i« 

The same 6 observations computed using the flanking method : 

Mean per cent of difference 2.& 

Maximum diii'erence from 4- 5. 67 to — 1. w 

OhservaiionB of Majf-June, 189S, 
16 observations compared, discharge computed in sections 150 feet 

in width: 

Mean per cent of difference 3. 28 

Maximum difference from + 7. 91 to — 4. .¥• 

The same 16 observations compared, computed, using flanking 

method : 

Mean per cent of difference 2,22 

Maximum difference from '. -f 6. 37 to — 3. 4i 

In the March-April observations at Arkansas City there are 3 obaervationa, and a: 
Wilsons Point 1, where the mean obtained by the flanking method is greater thau 
obtained by the regular method by a fraction of 1 per cent. 

The increment due to lateral now derived from the flanking observations at 
Arkansas City was on an average 1.43 per cent, and at Wilsons Point 1.28 per ceo:. 

In the May-June observations at Arkansas City there are 6 observationa, and st 
Wilsons Point none, where the mean obtained by the flanking method is greater 
than the discbarge obtained by the regular method. This excess varies from 0.46 U 
4.84 per cent in these 6 observations. 

The increment due to lateral flow derived from flanking observations at Arkansas 
City was 1.93 per cent and at Wilsons Point 2.45 per cent. In these observations 
crevasses have been included in the comparison. 

In comparing the discharges obtained at the two stations it will be seen from the 
above that the percentage of difference is less by the flanking than by the ordiaary 
method. The flanking method eliminates the excess measured by the meter dm^ t<> 
lateral flow, and as the time required by the regular method for the field work i^ 
about three times as long as that consumed in flanking, it is entirely practicable to 
obtain four or Ave discharges at the same point by the same party in one day. 

A set of observations to determine the vertical velocity curve at high water wa^ 
taken, which, when plotted, shows a wide divergence from that derived fix>m Price's 
tables. Further data on this is desirable, as the accuracy of the flanking meth<M: 
depends on the correct relation of velocities at diflerent depths to the mean velociir 

tlio reports of the observers, heretofore submitted, give a very full deecrlptioD of 
the methods employed and the results obtained. 

CAVING BANKS. 

The following statements show the length, and distance back, of the caving that hai 
taken place in the Greenville Reach, 473-489 (16 miles of river), and Lake Pro videnct 
Reach, 517-549 (32 miles of river), low-water surveys of 1892 and 1893 compare<l: 

GREENVILLE REACH. 



Locality. 



BachelorB Bend (left bank) 

Bachelora TowHoad. foot of (right bank) 

Warfield Point and Tow-Hoad (h-ft bank) 

Tow-head above Lehind (riyht bunk) 

AValker'8 Bend below Vaurlnse (right bunk) . 



Length of ' Maximum. 
caving. [ depth. 



_l_ 



Fen. 

23.000 
7,500 
7,000 
6. 5«0 

10,000 



250 
280 
90 
500 
300 



depth 






Total length of caving, main shore, 47.50) fett, or nearly 9 miles. Maxim nm caving 200 feet in dejut 
Walkers Bend (right bank). Mean caving U6 feet iu depth. Left bank, 30,000 feet: right bank 
17,500 feet 
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LAKE PBOVIDEJfCE REACH. 



Locality. 



K>Bite Carolina Landing (leftbanlc) ... 

'•rty Point (left bank) 

liaiana Bend, lower end (right bank) .. 

dell to Dnncansby (left bank) 

tonwood (right bank) 

oaochitta (left bank) 

I Lomond to Shipland (left bank) 

ove Lake Providence (right bank) 

id below Lake ProTidence (right bank) 



Length of 


Maxim nm. 


Average 


caving. 


depth. 


depth. 


Fwt. 






8,000 


400 


210 


11,000 


600 


275 


5,000 


000 


320 


32,000 


320 


12D 


8,000 


80 


40 


13,000 


420 


180 


13,000 


1,240 


340 


21,000 


720 


240 


20,000 


400 


150 



?otal length of caving, main shore, 126,000 feet, eqnalto23.9 miles. Maximnm caving, 1,240 feet, 
tpland, left bank; mean caving, 201 feet in depth; left bank, 77,000 feet; right bank, 49,000 feet. 

Crevaeae meaaurenients. 
CYPRESS CREEK CREVASSE (R 428). 



Date of- 


Width. 


Mean ve- 
locity. 


Discharge 

per 

second. 


Gangs reading; 


Crevasse. 


Measarement. 


BiV 29 ............ 


June 6 


Feet. 
'1,000 


Feet. 
3.59 


Cubic/eet. 
89,235 


Arkansas City, 49.55. 







LAKEPORT CREVASSE (R490). 




ElIGER CREV^ASSE (R505). 



fav 14 . 



May 20. 
June 9 . 




Greenville, 44.0. 
Greenville, 43.8. 



MATHEWS BEND CREVASSE (R 508). 



lav 15 


May 20 


560 
989 


3.32' 
4.12 , 


18,235 
41,428 


Greenville 44 




JnneO 


Greenville, 44.0. 




1,549 


1 


59,663 


Measured in two parts. 








652 
1,672 


2.76 1 
L72 


14, 115 
24,469 


Greenville 43 :i 






Greenville, 43.3. 




2.324 




38,584 


Measured in two parts. 




1 



WYLYS CREVASSE (R 545). 




Wilsons Point, 39.6. 
Wilsons Point, 30.3. 



Floxc across Ashhrook Neck (L 446-466), — Length aloDg axis of neck perpendicular 
to flow, 24,000 feet. Average depth, 5.4 feet ; average surface velocity. 1.54 feet per sec- 
ond ; mean velocity, taken at nine-tenths or 1.39 feet per second. Flow across neck, 
ni,470 cubic feet. Measured June 8, Greenville gauge, 43.4. 

Plow across Cartel's Neck {L 461-474).^l.ei\gt}x of ba.se on Tvhich measurements were 
made, 22,220 feet; average deptli, 5.7 feet; mean velocity, 2.07 feet per second. Dis- 
cl^arge, 262^74 cubic feet. Length of base, 8,000 feet. Average depth, 6.4 feet ; mean 
velocity, 1.11 feet per second. Discharge, 56.832 cubic feet. Total discharge, 319,006 
cubic feet per second. Measured May 25, Greenville gauge, 44.2. 
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The expense of the party was as follows: 

Salaries officers and laborers -^T.fiSi^^ 

Subsistence 1,261. HI 

Supplies, including fuel for steamers 30?.=^ 

Total 9,2a%S-) 

Amount charged to high- water discharge 1, ^. 4r> 

Cost of surveys proper 7, 386. ^i 

In concluding the report of the operations of the survey party, I desire to expreu 
my appreciation of the ability and care displayed by Mr. Charles H. Miller in earrr- 
ing out the diflferent surveys, and t>ohi» assistants, Mr. P. L. Low, L. L. GriffitliS, and 
Stevenson Archer, jr., for faithful and efficient service. 
Very respectfully, 

Arthur Hidbr, 
AB9i9tant Engineer. 
Capt. C. McD. TowNSKND, 

Corps of Engineer »f U, S, A, 



Appendix 3 D. 

STATKMBNT SUBMITTED BY U. 8. ASSISTANT ENGINKKR ARTHUR HIDER, OF REPAI?J* 
TO PLANT, THIRD DISTRICT, IMPROVING MISSISSIPPI RIVER, MAY 1, 1898, TO APEIL 

30, 1894. 

Steamer Emma Eiheridge, New pillow blocks ; ordinary repairs to hull, 

cabin, and machinery during the season $1, 119. 01 

Steamer Osceola, New guards and nosing ; ordinary repairs to cabin and 

hull; repairs to boilers and machinery during the season ; painted l,989.$i{ 

Steamer Vidalia. Ordinary repairs to cabin and huH; new cylinders and 

repairs to machinei-y ; new mud dram; painted 2,265.73 

Steamer Vedette,* Put on dock and break in bottom repaired; ordinary 

repairs to hull and machinery daring the season ; painted 808. ^l 

Steamer Meter.* Docked and general overhauling; frames, rakes, and 

side plank renewed where necessary; machinery overhauled; general 

repairs ; painted 1, 257. 7?< 

Tug Parker. Hull rebuilt; repairs to cabin and machinery; new wheel; 

painted 4,843.51 

Model barge Apache. Calked above liffht water; deck repaired 127. W 

Model barge Cheyenne. Calked above light water; decked and hog chains 

repaired 200. 14 

Model barge Chinook. Calked above light wat«r; broken frames and 

plank repaired ; repairs to deck 148.53 

Model barge Comanche. Calked above light water ; repairs to deck 78, !>> 

Model barge Maricopa. Calking and minor repairs ^M 

Model barge Mohave. Repairs to sides ; calking and repairs to deck 321. 77 

Model barge Nez Perce. * Put on dock ; barge rebuilt ; new frames, sides 

and bottom, main keelson , 3, 8<fi. K^ 

Model barge Piute, Calked above light water ; repairs to deck 78. 21 

Model barge Shoshone. Calkedabove light water ; sides and deck repaired. 317. 70 
Model barge Uintah. Plank on sides set up and respiked ; calked above 

light water 215.79 

Grader No. 1. Calked above light water and cabin repaired 107. 11 

Grader No. 3. Deck and rakes calked; cabin repaired ; new liner for air 

pump V2\.n 

Grader No. 77. Deck and rakes calked ; repairs to cabin 7j*. 61 

Quarter boat No. 16. Minor repairs 16.01 

Quarter boat No. 17. Deck, outside of cabin, and rakes calked 38. 4.5 

Quarter boat No. 19. Minor repairs ^ . . 7. 00 

Quarter boat No. 31. Kepain* to guards; minor repairs and calking above 

light water; steam pump and pipes in hold overhauled and repaired.. . 260.21 
Machine shop No. 222. Deck calked; ventilators cut in hall; general 

repairs to machinery and tools during the season; fire pump repaired 

and set up 376. 51 

Pile-driver No. 31. Machinery overhauled 21. OO 

Pile-driver No. 32. Machinery overhauled; new furnace; decks, sides and 

rakes calked 147.4? 
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le-driver No. 33. Same $166.72 

le-clriver No. 49. Same 12«.9I 

Ie-(lriver No. 34. Same 140.19 

le-tlriver No. 54^ Same 70. 76 

it boat Ko. 32. Sides calked and extra chains put in; ways repaired . . 97. 87 

atboat No. 33. Same 130.61 

imp Bco w No. 2. * Put on dock ; rotten plank in rakes taken out ; sheath- 
lug in wells renewed where rotten ; sides and deck calked 849. 76 

irge No. 79. Calked above light water 39. G3 

irgeNo. 8. Same 36.50 

irgeNo. 82. Same 39. 6 

irge No. 84. Same 63.62 

irge No. 108. Minor repairs 9. 08 

irge No. 135. Calked above light water 41.31 

argeNo. 136. Same 34.05 

argeNo. 137. Same , 34.78 

urge No. 138. Repairs to deck * 20. 55 

argeNo. 530. Same, 18.56 

arge No. 534. Same «l 12. 40 

arge No. 535. Repairs to deck 28. 66 

arge No. 542.*^ Docked ; sides, deck, and rake repaired ; calked 191. 80 

large No. 542.» Same 104.18 

iarge No. 543. * Docked ; rakes repaired 34. 84 

large No. 545. Calked ; new hatch covers and pump 90. 79 

targe No. 547. Same 98.00 

large No. 548. Calked ; repairs to rake 44. 05 

large No. 549. Calked above light water 42. 27 

)arge No. 550. Calked above light water; repairs to rakes 121.81 

Jarge No. 201'. Calked above light water 47. 04 

Urge No. 225. Same 42.67 

iarge No. 544.' Docked: calked above light water, and repairs to rake.. 87.36 
krge No. 230. New deck, timberhcads, sides, and rakes; calked above 

light water 640.52 

3arge No. 212. Minor repairs 1. 75 

^arge No. 201. Repairs to sides and deck ; recalked above light water. . . 314. 38 
Barge No. 217. New head block ; repairs to deck, and recalked above light 

water 124. 19 

Barge No. 214. Repairs to sides and deck ; recalked above light water.. . 243. 68 

Barge No. 220. Repairs to sides aud deck 27. 58 

Barge No. 226. Calked sides aud rakes ; deck repitched 95. 78 

Barge No. 174. Repairs to rake 21. 72 

Barge No. 188. Calked above light water 57.98 

Barge No. 538. Same 37.85 

Barge No. 532. Minor repairs .87 

Quarter boat No. 38.* Docked; new gunwales, floor timbers, rakes, deck 

at each end, head blocks and timberheads calked 714. 77 

Quarter boat No. 60 (named Louisiana), Calking and repairs to cabin ... 33. 03 
Quarter boat No. 158. "" Docked; new bottom gunwales both sides; new 

steamers and rakes, aud guards; cabin from old quarter boat No. 36 

moved over aud Atted with kitchen and dining outfit for mechanics' mess 

boat 983.83 

Q^iarter boat No. 88. Repairs to guard stanchions 2. 62 

Quarter boat No. 86. Calked above light water . . . : 37. 11 

Quarter boat No. 87. Same 32.70 

Qua»1er boat No. 142. Minor repairs 6. 30 

Quarter boat No. 154. Calked above light water 40. 48 

Quarter boat No. 155. Deck and sides above light water calked; ranges 

ami kitchen outfit repaired 89. 69 

Quarter boat No. 156. Deck calked ; ranges and kitchen outfit repaired. . . 40. 09 

Quarter boat No. 157. Repairs to guard stanchions 2. 62 

Quarter boat No. 159. Minor repairs .87 

Property boat No. 85. Repairs to inside 28. 28 

Carpenter shop No. 78. Deck calked ; repairs to maehinerv ; new stack 

for boiler \ 142.09 

Barj^e No. 175. Minor»repairs 1. 75 

Barge No. 110. Same 14.17 

Barge No. 531. Same 1.31 

Barge No. 47. Same 3.94 

Fuel barge E. Calked above light water 12.68 

"Fuel barge A. Same 64. 53 
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Store boat. Minor repairs $8.75 

Dry dock. Calked above light water: new cushion for apron; all pipe« 
and pumps overhauled; new valves lor rotary pumps; minor repairs to 

maohinery during the season 292.04 

Dredge Jfen^e. Minor repairs 7 ^.37 

Total cost 25,894.76 

Boats raarke<l •* *," 10 in number, have been docked. 
Very respectfully, 

Arthur Hibeb, 
Atsuiant En§inetr. 
Greenville, Miss., May gB, 1894, 



Appendix 3 E. 

m 

Cost of levees in the third district , built and enlarged by the United SiaieSyfn 

May SI, 1894, 

MISSISSIPPI. 



1SS2 U 



Year built. Name of levee. 

1 


Built by- 


Cubic 
yards. 


Co«t, includ- 

inj; extra 

work. 


Location 

OBiBcb^ 

lo-uik 


1882-1893... 
1882-1893... 

Ig93 


Levee coDstrnction 




3,445,139 


r785,172.22 
135.313.44 

23,606.22 
14,642.56 
14,389.03 
14.704.67 
22.962. 24 
19,519.31 
12.712.56 
7,574.78 
7.339.10 




}}igh- water protection, 
repaini, and engineer- 
ing expenseH. 

Station to 290 






Starling & Smith Co 

W. L. Withers & Co 

do 


124,238 
79. 149 
81,065 
77.393 
127.568 
119,202 
73,696 
52,276 
61,055 


L 3* 


1893 

1893.: 


Station 406 to 680 

Station 808 to 900 


L3r. 
L3e^ 


1893 

1893 

1893 

1893 

1893 

1883 


SUtiou 900 to 1,000 

Station 1000 to 1200 

Station 1200 to 1291 

Station 1291 to 1422 

LeoU 

liosedale, StaUou 1473 
to 1572+58. 

High -water protection, 
repairs, and engineer- 
ing eziienses to May 
31, 1894. 

Total cubic yards 
to May 31, 1894. 

Total cost to May 
31, 1894. 


Timothy Sullivan 

StarUng & Smith Co 

Arnold, De Garis &. Co. . . 

W. L. Withers & Co 

MerrittWilUams 

Bogue &. Co 


L->. 

L-T.'- 

LSIJ 

\.3^ 






24,684.68 














4,230,781 










1.082,619.87 









Cost of levees in the third district, built and enlarged by the United States, f\ 

May Sly 1894, 

ARKANSAS. 



18S2U 



Year bnilt. 


Name of lovee. 


Built by- 


Cubic yunls. 
4,301,490 


Cost inolod 

ing extra 

work. 

$908,946.02 
200,761.68 

23,969.80 

9,41L16 
15, 194. rt> 
9.599.54 


Local ':oo 
on \v,t\\- 

tO-ffili«- 

map. 


18H2-1893... 


Leveo construction 






1882-1893... 


High-wator protection, 
repairs, and engineer- 
ing cxpen8es. 

OposAum Fork, Station 
374-414. 

Bellview, Station 95-127. 

Pawtoria, Station 128-164 

Dnlaneys Loop, Station 
634-089. 






1803 

1893 

1893 

1893 


Starling <k Smith Co. . . . 

Arnold, Dc Garis & Co. . 

The WhitehillCo 

iSmest Hyner 


109,380 

60. 228. 2 
75. 974 
60,223 


£436 

R465 
R466 
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98t of levees in the third districtj built arid enlarged hy the United States, from I88g to 

Mwf Sly i5P4— Continued. 

ARKANSAS— C<Vitinned. 



'ear built. 



Name of levee. 



I 



193. 
93. 

m. 
m. 

303. 

393. 

883. 
893. 
»3. 

893. 
.893 

1333 



Leland, Station 690-790 . 

Yauclase, Station 832- 
802. 

Lakeport, Station 1216- 
1291. 

Lakeport, Station 1292- 
1368-1-66. 

Below Lakeport, Station 
40-105. 

Adams Front, Station 
106-306. 

Kigers Loop, Section 1 . . 

Kigers Loop, Section 2. . 

Kigers Loop, Sections. . 

Sains Field 

Mathews Bend 

Leland Spur 

HathewB Bend Ban- 
quette. 

Luna Levee 

Expended high-water 
protection, repairs, 
and engineering ex- 
penses to May 31, 1894. 

Total cnbic yards 
to May 31,1894. 
Total cost to May 31 , 
1894. 



Built by- 



Ernest Hyner 

McLaughlin Bros . 



Jas.S.Peak 

J. B. Lewis 

Ernest Byner 

Kilpatrick St, Storer . 



Ja8.S. Peak 

Timothy Sullivan . 

do. 

W.A.Sbippey 

C.H. Dulaney 

Hugh McCarten . . . 
L.C. Dulaney 



Sullivan & Lewis. 



Cnbic yards. 



114, 516 
36,155 

42,118 

57,620 

146, 314 

282,694 

55,892 
67,768 
59.229 
139, 924 
100, 916 
14,709 
24,524 



5,769,674.2 



Cost, includ- 
ing extra 
work. 



$21, 689. 33 

15,161.85 

5, 054. 16 

8, 643. 00 

26, 248. 73 

40, 062. 35 

6, 707. 04 
9,406.20 
8, 286. 13 
19, 575. 37 
13, 119. 08 
1, 470. 90 
2,881.57 

* 5, 311. 30 
67, 609. 63 



1, 419, 009. 70 



Location 

on inch- 

to-mile 

map. 



R485 
R487 

R495 

R495 

R496 

R498 

R504.6 

R505 

R505.5 

R425 

R508 

R468 

R508 

R468 



* Retained per cent not paid last report. 

Cost of levees in the third districty built and enlarged by the United States, from 1882 to 

May 31, 1894, 

LOUISIANA. 



Year built. 


Name of levee. 


Built by— 


Cubic yards. 


Coat, in- 
eluding ex- 
tra work. 


Location 

on inch- 

tomile 

map. 


1*^1893.. 


Levee construction 




2,454,774 


$528. 722. 88 
133,207.92 

19,272.63 
25. 027. 80 
28,344.47 
15, 635. 20 
20,929.81 
11,962.87 




l««2-1893... 


High-water protection, re- 
paird, and engineering ex- 
penses. 

Villa Vista, upper section -. 

Villa Vista, middle section. . 

Villa Vista, lower section. . . 

Salem, upper section 

Salem, lower section 






im 


M. V. Henry 


129,086.7 
135, 652. 2 
166, 732. 2 
97,720 
144, 448. 2 


R 573 


\^m 

1893 

im 

un 


Jno. Scott & Son 

W. L. Withers & Co.. 

Manning & Gibson 

do 


R574 
R 575 
R565 
R 566 




High- water protection, re- 
pairs, and engineering ex- 
penses to May 31, 1894. 
Total cubic yards tc 

May 31, 1894. 
Total cost to May 31, 
1894. 


















3, 128, 408. 8 








783, 103. 58 
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Li$t of civilian engineers employed on work of river and harbor improrememi, t» t^^r^ 
of Capt. C. McD, Townsend, Corps of Engineers, from May SI, 1893, to May Sl^ 18^4, 
inclusive f nnder the river and harbor acts approved August 11, 1888, 8eptemh€r 19, 
1890 J March 3, 1891, July 13, 1893, amd sundry civil act March 3, 1893. 



Name and residence. 



Time 

em- 
ployed, 
months. 



Arthur Hider, Green- 
ville, MisH. 



£. C. Tollinger, Green- 
ville, Miss. 



H. St L. Copp6e, Vicka 
burg, Miss. 



John J. Uoopea. Ar- 
kanaaa City, Ark.' 

J.D.Van Meter, Roae- 
dale, Mias. 

W. S. Brown, I^ike 
Providence, La. 



12 



Ck)mpen- 
sat ion 

per 
month. 



f250.00 



175.00 



176.00 



150.00 I 
150.00 I 



Where employe<l. 



Greenville^ Hiss . 



.do. 



y icksbnrg, Miss., 
Arkansas City, Ark. 



Arkansas City, Red 
Fork, Ark. 
lUwedale, Miss. 



150. 00 I I#ke Providence, La 



Work on which ennplojed. 



Care and repairs to pLutt; r^fmn 
to revetment Lonisiaiift Beed, 
Bolivar, Mis:i., and. DeUa Pooit, 
La. 

Con8truotion and T«pAir of Wreoi 
in Mississippi aoath of GreesL- 
ville and in Arkanaaft aouth of 
Greenville to Lduaiam line. 

SuT^^eys at Greenville and Delta 
Point: conatznction mad npair 
of levees in A rkan^nw north of 
Greenville. 

Constraction and repair of lereea 
in Arkanaaa. 

Construction and repair of k»^«« 
in Mississippi nortii of Green- 
ville. 

Construction and repair of }ene€§ 
in Louiaiana, Third Diatrk^t. 



Approximate value of plant belonging to the United States and used upon the third d**- 
trict, Mississippi Biver, May 31, 1894, 



Class of property. 



Steamer Etheridge 

Steamer O.sceola 

Steamer Vidalia 

Steamer Vedette 

Steamer Meter 

Tug Parker 

MaTti-ess boata 

Headq uarter boat 

fuarter boats with outfit, 
tore and shop boats 

Hydraulic graders 

Hydraulic graders (small) 

Bart^ea, model 

Barges, square 

Barges, fuel • . 



Pieces. 



Approxi- 
mate 
value. 



98.000 
6,000 
6,000 
3,500 
2,500 
3,500 
6,000 
1,200 

10,200 
1,500 

12,000 
500 

10,000 

90,000 
2,400 



Clas8>f property 



I Bump scows 

' Calkmg flats 

I Machine ahop with outfit . . . 

Floating dock 

' Camel docks 

Pile-drivers and machinery . 

YawU 

Skiflfs 

Dredge Menge 

Tools and appliances 

Office furniture, safe, etc . . .. 

Surveying instruments 



Total value . 



I Approxi- 
Pidoea. mate 
I valne. 



2 
9 

1 
1 
3 
6 
7 

1i 



I5,Ch«0 

4. 5c. 
ie»: 

19,000 

250 
2.0>.V 



2B2,IiC' 



I%nanoial statement. 



UlKE PROVIDENCE REACH. 

Balance May 31, 1893 $24,725.03 

Allotted durine cuirent fiscal year 10, 000. 00 

134^ 725. 03 

Expended to May 31, 1894 2^'l70iH4 

Balance May 31, 1894 6,5i>4.09 

In hand • 6,554.00 

Less amount covered by existing contracts and liabilities 931. 33 

Available balance May 31, 1894 5,622.76 

Expenditures apportioned : 

Labor on construction 2, 074. 02 

Material for construction 8, 534. is 

Subsistence 4,108.i»l 

Cost of plant, repairs, and outfit 3,846.80 
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nditnres apportioned : 

are of public property $556. 17 

owag-e and steamer expenses 5,135.65 

dministration and office expenses 3, 427. 54 

(eilicine and medical attendance 316. 67 

[isceUaneoas 171. 00 

Total 28,170.94 

lilt that can be profitably expended during fiscal year ending June 

1896 300,000.00 

YICKSBURG. MISS. 

ice May 31, 1893 $6,039.62 

nditures to May 31,1894 5,931.55 

Balance May 31, 1894 108.07 

md 108.07 

amoant covered by existing contracts and liabilities 108. 07 

mditures apportioned : 

uabor on construction 2, 604. 26 

Material for construction 1,012.74 

^ubaistence 247. 33 

2o8t of plant, repairs, and outfit 87.67 

Dare of public property 110.83 

Towag^e and steamer expenses 1,600.22 

^.dministration and office expenses 210. 17 

Medicine and medical attendance 58.33 

Total ! 5,931.55 

LAKE BOLIVAR FRONT. 

mce May 31, 1893 $2,622.80 

•tted dnring current fiscal year 15,000.00 

$17,622.88 

•ended to May 31, 1894.... ♦. 17,518.42 

Balance May 31, 1894 104.38 

land ' 104.38 

9unt covered by existing contracts and liabilities 104. 38 

tenditnres apportioned : 

Labor on construction 4,511.08 

Material for construction , 5,674.39 

Cost of plant, outfit, and supplies 462. 03 

Care of public property 458,84 

Towage and steamer expenses 3>300. 38 

Administration and office expenses 719.93 

Subsistence 2,098.47 

Medicine and medical attendance 293. 30 

Total 17,518.42 

PLANT THIRD DISTRICT. 

Balance May 31, 1893 $5,681.71 

Expended to May 31, 1894 5.681.71 

peaditures apportioned : 

Labor on repairs 735. 25 

Materialfor construction 2,376.54 

Cost of plant, outfit, and supplies 1, 402. 53 

Care of plant 979.50 

Subsistence - 123.33 

Miacellaneous 64.56 

Tofal 5,68L71 
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Allotted during current fiscal year $113,00C».0J 

Expended to May 31, 1894 82,640.91 



Balance May 31, 1894 30,3^.CJ 



In Treaaury 40, 000. C 

Less amount overdrawn 9, 640. '^ 



30,339.(1 

Less amount covered by existing contracts and liabilities 26, 20Q. 



Available balance May 31,1894 4, 159.JJ 



Expenditures apportioned : 

Labor on repairs 16,949. 

Material for repairs 12, 06(». 

Cost of plant, supplies, and outfit 27, 085. 

Care of public property 10, 450. 

Administration and ofiice expenses 5, 838. 

Medicine and medical attendance 519. 

Subsistence 9, 430. 2 

Miscellaneous 309. 



Total 82,^0.! 

Amount that can be profitably expended during the fiscal year ending 

June 30, 1896 '. 60, 000. i 

SURVEYS, GAUGSS, AND OB8KRVATIONS. 

Balance May 31, 1893 $298.42 

Allotted during current fiscal year 12, 000. 00 

$12,298.^ 

Expended to May 31, 1894 7,007.i 



Balance May 31, 1894 5,290.k1 



In Treasury ^ 5,000.iU 

In hand 290.tv3 



5,290.« 
Less liabilities 800. «10 



Available balance May 31, 1894 4.49i).v38 



Expenditures apportioned: 

Surveys 4,914.8: 

Steamer expenses 1, 256. \\ 

Outfit, material, and stationery 341. 11 

SnbsiHtence , 435. 76 

Miscellaneous oK'if 



Total 7,007.r»y 

Amount thut can be profitably expended during fiscal year ending June 
30,1896 , 12, 000. (^ 

IX)WKR YAZOO I.EVKE DISTRICT. 

Balance May 31, 1893 $24,918.98 

Allotted during current fiscal year 150, 000. 00 

$174,918.98 

Expended to May 31, 1894 162,134.21 



Balance May 31, 1894 12,7^.: 



In hand 12,784.77 

Less liabilities 600. if» 



Available balance May 31, 18l>4 12,184.77 
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iclitiires apportioned: 

:»vee construction and repairs $142, 205. 51 

tiginoering and office expenses 15, 290. 69 

igh-water protection 4, 638. 01 

Total 162,134.21 

nt that can be profitably expended during fiscal year ending Juno 

896 '300,000.00 

UPPER TENSAS LEVEE DISTRICT. 

ce May 31, 1893 $27,479.32 

o<l during current fiscal year 300, 000. 00 

327, 479. 32 

ferretl to Middle Tensas Levee District $5, 000. Op 

ided during current fiscal year , 309, 302. 00 

314,302.00 

Balance May 3, 1894 13,177.32 

easury 10,000.00 

nd 3,177.32 

13, 177. 32 

liabilities 1,000.00 

Available balance May 31, 1894 12,177.32 

ndi tares: 

.evee construction and repairs . . 263, 958. 98 

Engineering and office expenses 21, 787. 28 

ligb-water protection 23, 555. 74 

Total 309,302.00 

iint tbat can be profitably expended during fiscal year ending June 

181^6 300,000.00 

MIDDLE TENSAS LEVEE DISTRICT. "^ 

nee May 31, 1893 '. $17,341.19 

tted during current fiscal year r . . 100, 000. 00 

ransfer from Upper Tensas Levee District 5, 000. 00 

$122 341. 19 

ended to May 31,1894 121*172.78 

Balance May 31, 1894 1,168.41 

and 1, 168. 41 

liabilities 600.00 

Avoilable balance May 31, 1894 568. 41 

enditnres apportioned: 

Levee construction and repairs 109, 209. 91 

Enjnneering and office expenses 7, 550. 07 

Hign-water protection 4, 412. 80 

Total 121,172.78 

rant that can bo profitably expended during fiscal year endincr June 

U896 :.... r. 300,000.00 

IMPROVING IIARnOR AT VICKSBURG, MISS. 

anceMay31, 1893 ^ $65,812.26 

Knded to May 31, 1894 44,758.52 

Balance in band May 31, 1894 11,053.74 

mailable balance as above. 
ENCr 94 186 
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Expenditures apportioned: 

Dred^ng $27,501.1 

Labor on construction 4, 3&J. I 

Material for construction : A.A^.l 

Subsistence 2, 164. < 

Cost of plant, repaint, and outfit ViA 

Care of public property 1, ISi I 

Towape and steamer expenses - 2, 07!*. 31 

Adm-'nistration and office expenses 2, 189. 1 

Mediciue and medical attendance 250. tii 

Miscellaneous ^tl.^a 



Total 44,75k.5 

Amount that be profitablv expended during fiscal year ending June 90, 

1896 (for Delta Point) .\ 200,OC>G.« 

IMPROVING HARBOR AT GREENVILLE, MISS. 

Balance May 31, 1893 ^,21L5 

Expended to May 31, 1894 2,991.>^ 

Balance May 31, 1894 2.249. a 



In band : 2,24l*.nr 

Less amount covered by existing contracts and liabilities S76. l»\ 

Available balance May 31, 1894 1,373 m 

Expenditures apportioned : 

Labor on construction 

Material for construction 

Care of public property 

Towage and steamer expenses - '. 

Subsistence 

Miscellaneous 




Total 2,99l«« 

Amount tbac can be profitably expended during fiscal year ending June 

30,1896 100,aXi'.B 

STONE. 

Allotted during current fiscal year ^100. O^X.fi) 

Expended to May 31, 1894 42, 824. IS 

Balance May 31, 1894 57, 17:».*^i 



In Treasury 80.00fur} 

Less amount overdrawn 22,824.1? 



57,173.^1 
Less amount covered by existing contracts 57, 17.'>. *1 



Expenditures apportioned : 

Stone 15,902,^ 

Towing and steamer expenses 16, 84*1. ?■ 

Cost of plant, outfit, and repairs 4, 834.T'i 

Care of public property 5tJu. ■■** 

Administration and office expenses 1, 522. tv 

Subsistence 3, 007. 31 

Miscellaneous 143. •^ 



Total 42,8^^.19 
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Iract of proposals for levee work in Middle Tensas levee district for the fiscal year 
ding June oO, 1S93, received and opened by Capt, C, McD, Toicns^ndj Corps of Engi' 
erSf December 19, 1803, 



Name of bidder. 



Jeffries Sc Dameron . . 

John (r. Sessions 

Timot liy Sullivan . . . 

Isaac Henry 

McLiiuglilin Bros — 

L. C. DiUaney 

J.B.Lewis 

FUhrard C. Manning. 

John Scott & Sou 

Ernest Hyner 

Sterling Fort 

U Asibaffenberg 

Hobert Johnson 

J.S.McTighe&Co... 
W.L.Wither8&Co. 



Held levee. 



Upper Lower 
section, section. 



McGiiire & O'Donnell 

Arnold & De Garis 

Honinn Sc HcFadden 

J.S. Hodge 

Eltringlians Construction Co. 

W.J.Bentley &Co 

Koi>crt Nicholson 



CenU. 
27 



31 

28.73 

18i 

22 

26 

34 

20i 

24.09 

21.47 

17.74 

20.4 

23i 

1879 
174 



26i 
16.21 



Cents. 
244 
22.2? 
184 
28.73 
16.73 
14 
25 
28 
234 
19$ 



19.28 
16.49 
20.4 
21J 



18* 
17:4 
151 
19.4 
254 



tract of proposals for levee work in Upper Tensas levee district (Red Fork), received 
and opened by Capt, C. McD, Townsend, Corps of Engineers, January 12, 1S94. 



Nam-.? ot I i Idcr. 



J.S.McTighe&Co 
Manning £ Gibson .. 
JefiVies &, Bameron . 

Jennings Sl Co 

James H. Gary 

Terrell Sc Wat kins. . 
TbcWhitebillCo... 
John Scott & Son. . . 

C. A. Winter 

J. B. Lewis & Co 

L.C. Dulaney 



Section Section 

1, sta- I 2, sta 

tionOtotion 50 

50. j to 90. 



Cents. 



9.73 
8.94 
8.95 



Cents. 
10 
7i 
11 

104 

10 

9 
10 

8.04 
Hi 

0.24 
20 



Section 
3, sta- 
tion 90 
to 140. 



Section 
4, sta- 
tion 140 
to 190. 



Cents. 

?l 

10 

104 

10 
8.20 

8.94 
9.98 
8.94 
20 



Cents. 

0.20 
OJ 
8.94 
9.98 
8.04 
19 



Section 
5. sta- 
tion 190 
to 240. 



CenU. 
10 

10 
II 



8} 
8.91 
9.98 
9.49 
19 



Section 
6, sta- 
tion 240 
to 290. 



CenU. 

}?♦ 

11 
11 



9.99 
8.94 

104 
9.48 

19 



Section 
7,8U- 

tion290 
to 340. 



Section 
8, sta- 
tion 340 
to 390. 



CenU. 



12.40 



Cents. 
14 
164 
154 
14.70 



I. 



Section 
9, sta- 
tion 300 
to 477. 



0} I 
8.04 

144 

10.44 

19 



104 

8.94 
16| 
11.99 
19 



ectionx I to 4 inclnaivo to be paid for from allotment for fiscal year ending Jane 30, 1895. 
ecticDs 5 to 9 inclusive to be paid for f^om allotment for fiscal year ending Jane 30, 1896. 



Genu. 
"I 



14 
1L06 



9 
8.94 

18* 
9.94 
19 



^iract of proposals for levee work in Lower Yazoo levee district, opened by Capt, C. 
\lcl). Townsend, Corps of Engineers, April 26, 1894, under allotment for fiscal year end- 
ng June 30, 1895, 



Name of bidder. 

i 
1. 


Below Australia. 


Bnck- 
ridge. 


Chotard to Brans- 
wick. 


Stotion Station 
to 53. 53 to 124. 


section. 


Lower 
section. 


i 
1 
Robert Johnson 


Cents, 
10.99 
14.20 
10.45 
164 


Cents. 
10.74 
13.90 
10.45 
16 


CenU. 
11 

15.90 
12.45 
16 


Cents. 
144 


Genu, 
14* 


J. E. Moon 


John Scott & Son 


12.45 

14 

21 

22 


16 45 


£ltringhaas Constrnction Co 


18 


Davis &Wood 


J?» 


McGnire & O'Donnell 


'\\\\\'\'.'\'"'"V' 




Johnson 6l Crowe 








174 
15.97 


John G. Sessions 


12.0 
16 


11.9 
16 


144 
16 


John A. Carson 


24 
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Expenditnres apportioned: 

Dredging 

Labor on construction ^ 

Material for constrnction \ 

Subsistence ^ j 

Cost of plant, repair*, and od ^ 
Care of public property ... \ 
Towage and stejuner oxper •' 

Administration and office ^ :; 
Medicine and medical at ,_ % 
Miscellaneous Y'-'"".^ 

^ 0. \ 

Total ' \Vh'^ ^ 

Amount that be profito", ^ \'^ 
1896 (for Delta Poin ' <. 



% 
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for the fiscal year ending J mp 
nd, Corps of £n^'tn€er4, ly 



uitlier Fort'st, 



Station 
■' to 54 ' 



*« 



36 



,'H 



Balance May 31, ' 
Expended to M' . • 

Balance ' 

In band . ^^ " 

Less anio ,. '' ' 



8.97 




i2i 

12 

m 

10 
12} 
10| 



24 
27 



24} 
35 " 



26 



22 
23i 



12.0 
12. 24 
15.94 
12.94 



33 



At 



ilelprasou ' 12 



. ...r Fnrt 

^ .■;^7ii Mantel 

E^r . .^'^";,^;;.,nvnber« 

J" i IffTiLi'e&Co 

^ r^ If. M-he &.Co 

-^ jlj,;; VVtiitfliill Co 

t JoVk W. C"niVron 

J ir L.Wilhcrs&Co 

' \t,N'ifn' A O'Donnell 

^iiiulii A IJoGaris 

Homan & McFadden 

W.K. Harvey 

J. C. Hotlco 

jAmea S. Peak 

Ellringhaiis Construction Co. 

W. J. Bontloy At Co 



34 

35 
% : 
S7 i 
38 
39 
40 



10.98 I 



9.90 




124 : 

11.44 



39 
274 



28.9 

"si" 



13 

12.48 
10.98 
14 

11 

lOJ 

lOJ 

Hi 

18 
13i 



15 
10.21 



^^ 



1143 



10} 
10. 9g 






14.94 



33i 
25 



HI 



10.40 L 



20.97 23.99 



9.85 
20.4 



8.74 
20.4 



114 
20.4 



10 
Hi 



10.73 



iSI 



11 
"I 



20.4 
19} 



20.4 
17.85 



27| , 25| 



lOi 



14# 



12| 
13.2 



HI 
12.3 



1^ 



11 

Hi 



131 
12.7 



34 

'25i' 

'27* 
25 



28 



23|. 
24.4 
25 



11.30 1 
13 I 



134 
13 



14.98 



U.97 
''».96 

is" 



15.49 



10} 

144 I H t« 
20.4 20.4 \ 



13 
2iU 



114 

hS 

1^1 

Hi 



13 

15.4 
16 
13 



10} 
Ui 
12. 38 
13 
12.9S 



1** 

14 



16 

l*i 
11.99 



I6j 



IJ4 



Abstract of proposals for levee work in Upper Tensas levee district for the fiscal rai 
ending June 30, 1896, received and opened btf Capt, C. McD. Townsend, Corps of Kn4 



neern, Deccmhtr 19, 1S93. 



Kc' 



1 ; 

2 

3 

4 

8 
10 
II 
12 
14 
16 
17 
19 
24 
27 
29 
30 
32 
34 
36 
37 
38 
40 



Xauiti of bidder. 



P. F. Lamb 

J efiVies 6l Damcron . . 

John G. Se.sAions 

Tlniothy Sullivan 

McLaughlin Bros 

L. C. Dulaney 

J. B. Lewia 

Janioa Kennedy 

C. A. Winter 

T.S.Aderholdt 

Edward C. Manning . 

Ernest Hvner , 

L. Aschafrcnberg 

J.S.McTipho &Co... 
TheWhitehiUCo... 

John W. Cannon 

W.L. Withers & Co. 
Arnold &. DcGaris . . 

W.R. Harvev 

J.C.Hodge..* 

JauipH S. Peak 

W.J.Bcntley &Co.. 




Mathews Bend, t 



Centt. 



25 



19} 
27 
20 
19} 
16 
Z\ 
17 



25 

18.94 

184 



18 
19i 



20.4 
174 



25i 



19.0 

37} 

20.4 



24 



Hi 
24 
18 



StAtions Stations Stations Statimv 
30 to 73. 73 to 115. 115 to 182. $41toT> 



CenU. I CeiUM. 

1 15} 

15 

12.48 

10.05 



21 
18 
10.05 



Cents. 



14 
194 



23 



124 
15 



15 



184 

16.74 

12} 



124 
17 






12i 
16 



10 



14.93 I 

18 16 16 

22 14} I 184 

20.4 20.4 I 20.4 



16 

i:il 



24 



17i 
23 
1«4 



in 

15| 
18 
174 



I? 

10 



184 



* Cypress Creek line. 



t All bids on Mathews Bend levee r^ected. 



<. 
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yper Tensaa levee disirict, under aUoiment for 
\-d opened by Capt, C, MoD, Toumsend, Corps 



N--'^ 




K>. Manning. 
^ cicott & Son . 

jhrnest Hyner . 

Sterling Fort.. 

L. AHcbafifenbeTg . 

Robert Johnson .. 

J.S.McTighe&Co. 

W.L. Withers & Co. 
i McGuire & O'Donnell. 

Arnold &; De Garis \ ,^ 

I Homan & McFadden \ \H 

I J. S. Hodge 1 W^ 

Eltrinchans Construction Co 1.. *'« 

W. J. Ben tie v& Co I "'^'^ 

41 Kobcrt llicholson l?^^i 



Abstract of propoaaU for levee ivark in Upper Tensas levee district {Red Fork) r 
and opened hy Capt, C. McD. Totonsend, Corps of Engineers, January i«, jsg^*" 



3 

i I 

61 

l\ 



; of I i Idcr. 



J.S.McTighe&Co 
Kannine S. Gibson . . 
JefiVies &, Bameron 

Jennings ScCo 

James H. Cary 

Terrell & Watkins. 
The WhitebillCo.... 

John Scott & Sou 

C. A. Winter 

J. B. Lewis Sl Co. . 
L. C. Dulaney 



Section I Section 

1, sta* I 2, sta 

tion Oto,tion 50 

50. j to 90. 



Cents. ' 



9.73 

H 

8.94 
10| 

8.95 
20 



Cents. 
10 
7i 
11 

10 


10 

8.04 
111 

9.24 
20 



Section 
3,sU- 
tion 90 
to 140. 



Cents. 

10 
lOJ 
10 
8.20 

H 
8.94 
9.98 
8.94 
20 



Section 
4, sta- 
tion 140 
to 190. 



Section 
5. sta- 
tion 190 
to 240. 



Cents. 

I 

^ 

9.20 

Ok 
8.94 
0.98 
8.94 
19 



Cents. 
10 

H 
10 
11 



8.94 
9.98 
9.49 
19 



Section 
6, sta 

Uon 240 
to 290. 



CenU. 

\? 

11 
11 



9.09 
8.94 

lOi 
9.48 

19 



Section 
7. sta- 
tion 290 
to 340. 






Onto. 



12.40 



n 

8.04 

10.44 
10 



ir 



Cents. 
14 

in 

14.70 



8.94 
lOf 
11.99 
19 



I 



Cents. 

in 

\4 



14 
11.08 



9 

8.94 

0.94 
19 



Secti<»n« 1 to 4 inclusive to be paid for from allotment for fiscal year coding June 30, 1895. 
Secticns 5 to 9 inclusive to be paid for from allotment for fiscal year ending June 30, 1896. 

Abstract of proposals for levee work in Lower Yazoo levee districtj opened by Capt. C. 
McD. Toicnsendf Corps of Engineers, April 26, 1S94, under allotment for fiscal year end- 
ing June 30, 1895. 



Ko. 


Name of bidder. 


Below .Australia. 


Buck- 
ridge. 


Chotard to Bruns- 
wick. 


Station 
0to53. 


Station 
53 to 124. 


section. 


X*ower 
section. 




Robert Johnson. •••..■■...•• 


CenU. 
10.99 
14.20 
10.45 


Cents. 
10.74 
13.90 
10.45 
16 


CenU. 
11 

15.90 
12.45 
16 


CenU. 
14i 


CenU. 




J.£. Moon 




JohnSc^tt & Son 


12.45 

14 

21 

16 
15| 
22 


16.45 
18 




Eltringhans Construction Co 




Davis & Wood 




McGuire & O'Donnell 










Johnson Sc Crowe - 








17J 
15.97 


8 


John G. Sessions 




12.9 
16 


11.0 
16 


Hi 
16 


9 


John A. Carson 


24 
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as a straight line, shown as a fall line on the accompanying Dine print, the Helena 
reading exceeding the Cairo reading between 10 feet and the overflow stage. 

Similar discrepancies between individnal observations and this mean are obaerved 
as were found by Col. Suter, and called by him " a change of plane/' in ft paper 
which is printed in the report of the Mississippi River Commission for 1891. 

To investigate farther this change of plane I have compared the crests of rises 
paHHing Cairo within 1 foot of readings on the gauge of 15, 20, 25, 30. and 35 feet. 
These readings are appended. The same tendency to a permanent lowering of th« 
piano since iSs^i wliich was observed in low-water stages is found thronffhont these 
tables. On the blue print the broken and dotted line represents approximately the 
moan gauge relations prior to 1884 ; the broken line, the relations subseqnent to that 
date. (The means of the limited number of readings in these tables are shown by 
crosses and circles.) Other discrepancies can be observed, however, in these tables, 
which can not bo accounted for by this theory. 

The record of the gauge at Wittsburg, on the St. Franois River, has been reported 
since 1884. The reading of this gauge on the day preceding the passage of the 
crest of the rise by Helena is given in the tables. An examination of these records 'I 
shows that little or no relation exists between the height of the St. Francis River | 
and this change of plane at Helena while the Mississippi River is at low or mediom 
stages. If, however, the observations be plotted, using for abscissas the rate of 
rise at Cairo for five days preceding the observation, and for ordinates the differ- 
once between the readings of the Helena and Cairo gauges, it will be noted that 
when there is a rapid rise at Cairo there is a tendency to a lower reading of the 
Helena gauge than when the rise at Cairo is slow ; i. c., a cause of change of plane at 
Helena has been the rate of rise of the main river and consequent change of slope. 

The exceptions to this rule, which are numerous, can all be accounted for by the 
condition of the bed of the river. The readings at Helena during the latter part of 
the year 1889 are abnormally low. The flood of 1889 was also exceptional, the 
water not rising above bank-full stage. I account for the discrepant readings of 
that year from the fact that the high water had not safficient force to nil up with 
sand the channels across bars which the preceding low water had scoured out. As 
the water fell it found a deeper channel than usual in which it was workin«:, 
and could therefore cut out the bars more than normally. The same is shown in the 
year 1885, another low-flood year. 

It is also noted that if the rise occurs on a river which is falling to its low- water 
stage, the height attained by the Helena gauge is greater than if the rise occurs 
after the river has attained that stage, a phenomenon similar to that observed in 
successive low waters of the same year; from which I deduce that the condition of 
the bars as well as the rate of rise of the river is a cause of the change of plane 
noted at Helena. 

It would require a third differentiation to determine the influence of the St. 
Francis River upon the Helena gauge, for which purpose there are not enough 
observations; but the^ are sufficient to show that at low and medium stages of the 
Mississippi River the influence of the St. Francis River upon it is slight. I also find 
that the crest of the rise is transmitted to Helena with great regularity, the period 
between the two gauges being generally four days. If tne St. Francis was exerting 
much influence, this period would be more irregular. There is, however, a tendency 
of low readings which are not in conformity with the rate of rise at Cairo to occur 
one day earlier than normal readings. 

Above the overflow stage, however, the conditions noted below that stage do not 
exist. The reading of the Helena gauge appears to bo more dependent on the read- 
ing of the Wittsburg gauge than on the rat« of rise at Cairo. The change of plane 
at lower stages has been eliminated. The floods of 1886, 1890, and 1893, when com- 
pared with those of 1882, 1883, and 1S84, Avould indicate that since 1885 there has 
been a rise of the flood plane at Helena of about 1 foot. 

On the blueprint are platted the difl'erent maximum gauge readings which hare 
been observed at overflow stages since 1872; the line shown thereon above the 40-foot 
stage is the limiting line of gauge relations to which the Helena gauge will rise for a 
given flood height at Cairo, which fills the basin. The lesser heights which are 
found by observation are attributed to the fact that the flood has not been of anflfi- 
cient duration to allow the inflow into the basin to produce its full effect upon the 
Helena discharge. During the twenty years the observations have been recorded 
there has been no combination of conditions which has raised the Helena ^aage above 
that line; the return of the flood wave from the St. Francis River has m that time 
never produce<l an *' engorgement" greater than it represents. 

The abrupt break in the line of gauge relations at the overflow stage is to be noted. 
I consider it a logical assumption that the protection of the St. Francis Basin will 
cause a. junction of these lines, and that the curve above the overflow stage will be 
straightened. 

With a rapid completion of the levee system of the St. Francis Basin it is deemed 
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obable that the broken lino extended would represent the mean gauge relations 
i'wh would, exist between Cairo and Helena, with a possible reappearance of the 
hnuge of piano " above the overflow stage. Should this relation exist, there will 
an iucreaso in extreme flood heights at Helena of over 4 feet. 

it is also considered probable that if the work is gradually done there may be a 
rthcr lowering of this plane, duo to a further scouring out of the low-water chan- 
i but tlio fact that the lowering of the low- water plane is not yet observable at 
f mouth of the White River nor at Lake Providence would indicate that this 
ocess is slow, though it is to bo noted in this connection that at Lake Providence 
recent years there appears to be a widening of the river, which increases its dis- 
larjce capacity at high stages. 

When the crests of these rises pass the mouth of White River and Vicksburg, the 
me t^Dflency to a raising of the plane of gauge relations in recent years is noted at 
le luoath of White River, as was seen in extreme low stages. At Vicksburg these 
tb« same marked lowering of the plane. The same abnormally low readings are 
so to be ohserved at Vicksburg in the latter part of the years 1885 nnd 1889 that 
vre found, at Helena, though they are not apparent at the uiouth of White River. 
When the gauges at Little Rock, on the Arkansas River, and Jacksonport, on the 
rhre Hiver, are examined, there is found to be a relation between those gauges 
fid tho variations in the height of the crest of the wave at the mouth of Whit« 
fitier. These rivers pour out suflScient water to affect materially the flow of the 
(ijsissippi. The rate of rise of the main river, or the condition of the bottom, are 
«> important factors in determining the height than the flow of the tributary. 
Increased heights of from 7 to 3 feet are clearly attributable to a large flow, par- 
cnlarly from tlie Arkansas River. When these observations are eliminated from 
le tables there is still not.ed a tendency to a raising of the plane of gauge relations 
t the month of White River. As this change of plane is affected not only bv tho 
aiige heights found in the different rivers, but by their rates of rise or fall, too 
iany clement^ are introduced for discussion with the data available. It is sufficient 
or the purposes of this paper to note that for a 35-foot stage at Cairo such a oombi- 
ation of conditions can arise as to produce an overflow stage at the mouth of White 
ttver. 

In 1887 Capt. W. T. Rossell, Corps of Engineers, U. S. Army, submitted an csti- 
late to the Commission of the heights which would be attained by floods through 
he third district after the levees bad been completed in the Tensas Basin, bused 
^pon the theory that tho relation that exists between gauges below the overflow stage 
rottld exist above it when tho levees were completed. The following are tho results 
k'duced by him, and the heights that occurred in 1893: 



Locality. 



airo 

ELeWna , 

irkantan City . . . 

jreenviUe 

Lake Providence. 
Vicksburg , 



Capt. RoBsell's 
estimated 
heights. 


1803 heights. 


Diffcrebce. 


Feet. 

52.17 
48.10 
49.60 
45.30 
43.60 
48.60 


Feet. 
40.3 
47.9 
50. 30 
44.30 
41.36 
48.30 


Feet. 
-2.8 
—.2 

1 

-1.7: 

—.3 



A similar method of reasoning would give an increased height to floods at Helena 
of over 5 feet, due to the protection of the St. Francis Basin, i. e., it would bo the 
prolongation of the full liue of tho blue print to 52 feet on tho Cairo gauge. 

If it had not been for the crevasses in 1893 Capt. Rossell's estimated heights 
would have been generally exceeded in tho third district from tho mouth of White 
River to A^'icksburg. The iucreased disch<irges we are having from tho White and 
Arkansas rivers in recent y^ars are more than compensating for any increase in dis- 
charge section, which may bo due to the construction of levees on the Mississippi. 
Notwithstanding the fact that at Vicksburg there has been a marked lowering of 
tlie piano of gauge relations from low water to the overflow stage, the extreme flood 
heights of 1892 and 1893 closely approach that of 1882; that of 1890 exceeds it. 

These observations have practical application in the problem of protecting tho 
f^t. Francis Basin. 

During athe floods of 1892 and 1893 there has poured across tho Tensas Basin an 
amount of water»equal to the combined flood discharges of the White and Arkansas 
rivers. I estimate that when the levees are completed, which are to be constmctod 
in the Tensas Basin and along the Arkansas River, from the allotments for the fiscal 
years ending .Jnne 30, 1895, and June 30, 1896, there will bo added to the flood dis- 
charge in the river at Lake Providence at least 30 per cent more water than now 
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passes that point. Sueh an increase will strain existing levees to ti 
iiy, and if with it added heights are propagated from Helena, dii 
to both the Yazoo and Tensas basins. To increase the height of len 
necessitate an addition of nearly 20, 000|000 cubic yards of earth'totf 
of the Lower Yazoo levee district, more earth than its people have ' 
in twenty years. 

It is a question for serious consideration whether the extension of 
to other basins than those now protected should not be deferreil untili 
have produced their maximum effect in enlarging the discharge seel' 

It has been recently stated/ in advocacy of the theory that the 
basin will reduce flood heights below it, that there is a loss of energy 
overtlow into a basin. '*When the latter is returned it is poured i 
sippi with a sluggish velocity and at an unfavorable angle, so that i^ 
«pou the latter, which has all it can do to transport its own mass agi ' 
ance of friction. Therefore an engorgement must ensue until the 
acquire head enough to confer the requisite velocity." 

This would imply that the discharge of a tributary stream will 
tion of velocity in the main river below the Junction. 

The laws governing the flow of a column of water are immut-ablei, 
water flows in a river, a pipe, or a pump. The force which generat€Vl 
pressure applied at one end of the column, which is opposed by a pn 
otlier end. The difference between these pressures, *' head," is resisted 
tion of the column against the inclosing material and by its inertia, 
the head or a diminution of friction increases velocities. If a pipe 
is tapped it will be admitted that but little water will be introduced 
iug unless a greater exterior pressure is applied than exists in the pipe. 

The same principle applies to the Mississippi River. If its waters ' 
head than exists in a tributary they will now into the tributary \i> 
has acquired an equal head. It is a universal law that force will 
motion from a higher to a lower potential. This action is frequently 
mouths of the AYhite and Arkansas rivers, whose waters differ in color 
the Mississippi. The ** engorgement," the formation of the bank of 
place in the tributary, not in the main stream. 

When the tributary has acquired sufficient head it begins to dischi 
rate of discharge is a factor of difference in pressures, but whatever 
to the river increases its height, increases the difference in pressures 
on the filaments of water that are formed below the Junction, and acce.< 
tics. It is the tributary that has done the climbing; nor does the 
highest gauge reading at the foot of a basin is found when the return 
tributary flows into tno river vitiate the argument. 

If the St. Francis Basin was of unlimited capacity, the floods at H( 
exceed the overflow stage but little, no matter what height was attained 
of the wave at Cairo. The St. Lawrence is a river which has such a ' 
capacity of the SI. Francis is limited. After a time the water that 
acts like a levee in restraining more water in the river channel, and t 
rises, and no matter how much ener|3^y is lost through the forests and uni 
St. Francis River still retains sufficient force to climb on top of the ff^ 
passes its mouth. 

I am of the opinion that the difference in gauge readings at Cairo 
fair measure of the loss of energy between the points. If there was 
much energy in the water at Helena as existed at Cairo the river wo 
high a stage. Below the overflow stage the energj' in the stream raises 
gauge to a higher reading than that at Cairo. 

These basins are nothing but lakes or reservoirs, which absorb ena 
stages of the inflowing streams, gradually returning it to the outflow, 
energy that can be absorbed by the undergrowth of the St. Francis the" 
be for the lower basins. 

Tho fact that flood heights have not increased at Yicksburg with 
tion of the levees in the Yazoo basin is usually quoted in advocacy of 
Tho cut-off that occurred at Delta Point in 1876 and the subsequent si 
the river in the vicinity makes this gauge exceptional. -There is a lo 
Yicksburg gauge for all readings below the overflow stage. 

The only fair comparison is the flood of 1890, when there were nnmei 
in Mississippi, and 1892, when there were none. The flood of 1890 was 
a foot higher than that of 1892. But this does not prove that the loweing efiPdifi* 
due to the Mississippi levees. The floods of 1890 and 1892 had about ths^lBie mat- 
imnm discharge at the latitude of Lake Providence, but the amount of 'Vmter th:^ 



"* Starling on Floods of the Mississippi Rivor with Reference to the InnadatioD oi 
the Alluvial Valley, p. 10. 
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>eil into the Tenaas Basin iu 1892 aud did not pass Vicksburg largely exceeded 

in J.o«IO. 

ia the failure of the Arkansas levees that has affected the Vicksburg gauge, not 
lolding of tb.08o in the Yazoo Basin. 

ero is, lio^rever, a case of engorgement from tributaries that is only too frequent 
iiffU tbe Tbircl District. When floods frpm the White, Arkansas, and Red rivers 
3cle those of the Misf^issippt they fill up the river channel sometimes to the over- 
stage. AVheu a flood irom the npper rivers is precipitated on this condition of 
rs an increaaecl pressure has already been applied at the lower end of the col- 
9 velocities are diminished, and flood heights raised^ 
Very rcspectlnlly, your obedient servant, 

C. MCD. TOWXSEND, 

Captain of Engineerd, 
in. C. B. COMSTOCK, 

Colonel of Engineers, U. S, A,, 

I*resident Miesisaippi Hirer Commission. 



Table No. l.—Latv water, 187^ to 1802, 



1 
. 1 

tc of low . 1 
rater at | 
Cairo. 

i 1 






i 
> 

3 


26 




1 
1 


lis 


lis 


1 


If 


(S J* 


I ^ 


w 


A 


P 


• 


P 


? 


P 


P 


>t. 25, 1872 4. 5.3 


6.00 


+1.47 


4.20 


—0.33 


-1.80 


2.83 


-1.70 


—1.37 


5.41 


+0.88 


+2.58 


V. 3.1872 2.20 


3.00 


+0.80 


1.42 —6.78 


-1.58 


—a 80 


-3.00 


-2.22 


1.81 


—0.39 


+2.61 


c. 9, 1872 1. 12 


1.50 i-|-0.t» 


0.74 -4). 38 


—0.76 


-2. 55 


—3.67 


—3.29 


0.41 


—6.71 


+2.96 


Do • 


1 


0.00 1 


—3.85 




-3.85 


-1.30 




+2.55 


t. 17,1873 


2.60 


4.00 1 + 1.40 
5.15 i-fl-83 


1 1 


1.06 


— i. 52 




2.70 


+0.10 
+1.98 


+1.62 

+2.49 


pt. 21, 1874 


3.32 


4.25 ! + 0.93 ;— 0.90 


2.81 


-0.61 


—1.44 


5.30 


»v. 10,18"74 


3.02 


3.80 1+0.78 


2.70 ,—0.32 1—1.10 


1.00 —2.02 


—1.70 


3.15 


+0.13 


+ 2.16 


►V. 2,1875 


5.82 


7.60 +1.78 


9.05 +3.23 : + 1.45 


5.90 +0.08 


-3.15 


8.10 


+2.28 


+2.20 


10. 22,187« 


1.30 


3.70 


+2.40 


3.20 ,+1.90 1—0.50 


1.25 :-0.05 


—1.95 


4.03 


+2.75 


+2.80 


n. 1, 1877 


1.00 
3.40 


1.70 
6.00 


+0.70 
+ 1.60 




' 


. . 1 










it. 13,1877 


4.50 


+i.i6 


—0.50 


3.20 -0.20 


—1.30 




'_ 


!t. 22, 1878 


5.92 
2.68 
3.40 


7.25 


1.33 








3.75 
0.55 
1.25 


—2.17 
-2.13 
—2.15 






1 


it. 10,1879 


2.40 
2.60 


-0.28 
-0.80 


— i.'so" 


-l.*i 
—1.35 


:::;::'i ::::.i : 


»v. 10.1870 


4.10 


fO.TO 








't. 2i).1880 


5.90 


9.05 


+3.15 


7.00 


+1.10 


—2.05 


5.20 


—0.70 


—1.80 


7.05 


+2.05 


+2. 75 


or. 30, 1880 


5.70 


O.QO 


+3.30 


9.40 


+3.70 


+0.40 
-0.85 


7.55 


+1.85 


—1.85 








>pt. 10, 1881 


5.40 
7.30 


6.35 
8.00 


+0.95 
+ 1.10 


5.60 


+0.10 


3.00 
5.90 


—2.40 
-1.40 


— "2T50" 
;— 4J.80 


; 3.65 
! 7.60 


-1.75 
f-0.10 


+0.66 


ec. 19, 1882 


"9:w 


+2". 40' 


+ 1.10 I 


+ 1.70 


jpt. 30, 1883 


4.70 


6.40 


+1.70 


\ 6.80 


+2.10 


+ 0.40 1 


4.20 


—0.50 


—2.60 


2.90 


—1.80 


-i:-30 


I'pt. 23, 1884 


7.10 


8.45 


+1.35 


: 9.80 


+2.70 


fl.35: 


6.80 


—0.30 


—3.00 


5.10 


—2.00 


-1.70 


rt. 20, 1883 1 8. 30 


8.00 


^.30 


10.00 * + 1.70 


+2.00: 


6.40 


—1.90 


-3.60 


4.90 


—3.40 


-1.50 


ov. 12.1886 


3.80 


3.00 


—0.80 


5.90 


+2.10 


+2.90; 


2.55 


—1.25 


—3.35 


0.00 


—3.80 


-2.55 


Bpt. 10, 1887 
ct. 14.1887 


3.87 


3.30 


-0.57 


6.45 


+2.58 


+3. 15 


4.17 


+0.30 


-2.28 


-0.15 


-4.02 


—4.82 


3.75 


2.60 


-1.15 


6.00 


+2.25 


+3.40 


3.60 


-4). 15 


-2.40 


— o.eo 


-4.35 


-4.20 


ov. 20,1887 


2.13 


0. 15 1—1. 96 


3.50 ;+1.37 


+ 3.35 


1. 52 '—0. 61 


—1.98 


—3.91 


-6.04 


-5.43 


ail. 1. 1888 


1.80 


—0. 18 —1. 98 


4.50 '+2. 70 


+4.68 


2.12 +0.32 


—2.38 


-1.32 


—3.12 


— 3.U 


Tt. 15. 1888 1 5. 00 


4.60-0.49 


7.95 


+2.86 If 3. 35 


5.50 +0.41 


-2.46 


2.40 


-2.69 


—3.00 


•ct. 23, 1889 1 2. 55 


1.60 —0.95 


5.10 


+2.55 1+3.50 


2.80 +0.25 


—2.30 


—0.70 —3.25 


-3.50 


lav 23, 1890 9. 10 


10.00 +0.90 


13. 60 


+4w50 


+3.60 


9.30 +0.20 


-4.30 


9.00 —0.10 


-0.30 


)< t. 13, 1891 [ 2. 10 


1.30 —0.80 


5.70 


+3.60 


+4.40 


1.40 —0.70 


-4.30 


—1.20 —3.30 1 —2.60 


fov. 8, 1891 1 2. 40 


0. 90 1—1. 60 


4.80 


+2.40 


+3.90 


0.60 —1.80 


-4.20 


—2. 50 -4. 90 1 —3. 10 


tet. 27,1892 I 3.90 


1. 20 —2. 70 


6.50 


+2.60 


+5.30 


1.30 —2.60 


-^.20 


0.00 1-3.90 1 —1.30 


Do 










0.70 






1 CO —1.70 






1 
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13ale of cre.»t pa»Hiiig ('airo. 



September 10, 1889. 
October 28, 1885.... 
Decombor 3, 1891 .. 



November 23. 1879 . 
September 9, 1882.. 
Februarv27, 1872.. 

August 11, 1879 

September 12, 1880. 
Janunrvl2. 1872... 



flay 25.1889 

August 24, 1891 

Octobers. 1884 

August 4, 1884 

December 27, 1889 ...... . 

September 8, 1885 

Sept45mber 25, 1890 

August 17, 1885 



July 20, 1872. 
September 25, 1875. 

JulyM879 

October 14, 1881.... 

Julv25,1881 

December 10, 1875.. 



Decern beV22. 1885. . 

March 20. 1889 

November 25, 1890. 

April 25, 1889 

Juno 27, 1891 

January 6, 1892 

June 21, 1890 

Juno 20, 1888 



June" 15; 1872'. . .'.". .V. .... 

Julys, 1878 

Junes, 1880 

Julv7, 1881 

"JPjy.l'. !^I?-- -•.•..•.•.-: : : : : 

January 24, 1892 

January 11, 1886 

Febniarv 24, 188S 

Jauuary 21 . 1889 

Julyl, 1886 •.. 

December 2, 1889 

Juno 22, 1885 

Juno 14, 1889 

December 17.' 1878. ::. . . -" 

June 22, 1881 

Januarv 30, 1883 

Julv3.1877 

July 14, 1873 

Marcb 22, 1877 



1 Cairo 
I reading. 



14.44 
14.93 
15.60 



15.85 
15.32 
15.38 
15.30 
14.52 
15.20 
20. 05 
19.40 
19.65 
19.00 
20.40 
19.05 
20.50 
20.47 
19. 10 
19.30 
19.75 
19.60 
20.10 
19.80 

"24.75 
25.31 
24.40 
24.16 
25.50 
24.00 
25.30 
25.60 

'24:70 
25.30 
24,30 
25.52 
25.25 

~ '30:30 
30.23 
29.02 
30.66 
29.60 
29.52 
30.80 
29.04 



Helena 
roading 



13.40 

13.50 

15.00 

16. 50 

16.50 I 

15.80 

15.40 

15.40 

15.20 



Bate of 
Differ- ri^e in 
' fire days 

at Cairo. 



ence. 



30.00 
30.84 
30.70 
29.37 
29.06 



-1.04 

— 1.43 

— 0.60 I 
_0.3.>'' 
+ 1.18 1 
f 0.42 I 
-f 0. 10 
+ 0.88 ! 

0.00 , 



19.75 
19.70 
20.20 
20.05 
19.00 
18.70 
21.10 
20.45 

2b: 3b 

20.80 
20.80 
19.90 
21.50 
20.70 
23.'70' 
25.45 
24.90 
25.45 
26.90 
24.40 
27.00 
27.28 



-0.9O 
-4-0.30 
+ 0.55 
+ 1.05 

— 1.40 

— 0.35 
+ 0.60 

— 0.02 
>*1.20 

+ 1.50 
+ 1.05 
+ 0.30 
+ 1.40 
+ 0.9O 
"— i.06 
+0.14 
+0.50 
+1.29 
+1.40 
+0.4U 
+1.70 
+1.68 



26.40 
27.85 
25.55 
27.20 , 
27. 55 ! 
■29.40 i 
29. 95 I 
29.20 ! 
31.35 ! 
30.30 
28.75 . 
33.20 I 
29.95 



+1.70 
+2.55 
-fL25 
+1.68 
+ 2.30 

—0.28 
-10.18 
+0.09 
+0.70 
—0.77 
+2.40 
+0.91 



31.90 
31.10 
32.48 
30.40 
32. CO 



+0.80 
+ 1.06 
+0.40 
+3.11 
+1.34 
+1.18 



G.7S 
4.81 
3. Si 

k'ss ; 

2.W .. 

2.(» . 

1.37 '.. 

1.00 

0.50 . 
"7.65' 

«.2fJ .. 

5.72 

2.48 

2.20 

2.20 1 

2.20 ' 

2.15 
"'5.16 .. 

2.90 . 

2.35 . 

1.40 . 

1.06 . 

0.60 

6. 15 

3.4e 

3.30 
3.0c 
2 50 
2.30 
1.80 
0.40 

' iio .. 

1.22 . 
1.11 
1.00 ... 

0.40 ... 
'9.70 
5.83 
5.00 
4.40 
3.32 . 
2.90 
2.60: 
2.18 



9. .TO 
6.00 
5.87'. 
2.37 
1.90 
0.62 
■ 6.51 ■ 
3.00 
2.78 . 
5.96 
5.12 . 
3.10 
3.00 . 



June 24, 1889 

May 29, 1891 

Januarv 31, 18«4. 



34.50 
34.10 
35.28 



34.10 
35.20 
36.20 



—0.40 
+1.10 
+0.92 



JulyO, IHHO 

January 17, 1878. 
October?, 1870.. 
February 9, 1879. 



34. 00 I 
35.72 
34.22 ! 
34.15 i 



34.70 
37.90 
38. 83 
36.20 



+0.64 
+2.18 
+2.61 
+2.05 
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.!•: Xo. 3. — Comparison of gauge readings at Cairo, Helena, mouth of White li iter, 

and Vickshurg. 



l)at»i of crvsftt passiu^; Cuiro. 



ary 12.1872 ... 
uary *27, 1872 . . 

ual ll,l»7a 

.Miiber 23, 1870 . 
pniber 12, 188C . 
viuberO, 1882 ., 

►boT 28, 1«85 

ember 10, 1889, 
enibor 3, 1801.. 

r 20. 1872 

tomber 25, 1875 
ember IC, 1875. 

y'5, 1879 

y 25, 1881 

aber 14, 1881 . . . 

gMHt4, 1884 

ober 5, 1884 

>tcn\ber 8, 1885. 
gust 17, 1885... 

y 23, 1889 

i-cml)er27, 1889. 
lUen-beT 25.1890 
i^UHt24. 1891 ... 

DC 8, 1880 

ly 7, 1881 

tcer-\ber22, 1885. 

110 20.1888 

irch 20, 1889 

}T\l 25, 1889 

iiio2l, 1890 

me 27, 1891 

nnary 6, 1892... 

ily 14, 1873 

arch 22, 1877 

ily 3, 1877 

eccmber 17, 1878 
ebniary 22, 1881 
uniiary 30, 1883 . 

line 22, 1885 

Illy 1,1880 

anuary 11, 1886 . 
ebruary 28, 1888 
anuary 21, 1889. 

uiiel4, 1889 

)cceTnber2, 1889. 
anuary 24, 1892. 

uly 10, 1870 

aiuiary 17, 1878. 
Tebruary 0, 1879 . 

rulv9, 1880 

kpfil:{, 1884 

fuuc24, 1889 

tfay 29, 1890 



Cairo 
gauge. 



15. 
15. 
15. 
15, 
14 
15. 
14. 
14. 
15. 
19. 
19. 
19. 
19. 
20. 
19. 
19. 
19. 
19. 
20. 
20. 
20: 
20. 
19. 
24. 
25. 
24. 
25. 
25. 
24. 
25. 
25. 
24. 
29. 
30. 
29. 
30. 
30. 
30. 
30. 
29. 
30. 
29. 
30. 
29. 
29. 
30. 
34. 
35. 
34. 
34. 
35. 
34. 



38 

30 

85 

52 

32 

93 

44 

60 

10 

30 

80 

75 

10 

90 

50 > 

65 

05 I 

47 

65 

40 , 

50 

40 ; 

30. 

52 ' 

75 ' 

60 

31 

16 



Helena 
gauge. 



15.20 
15.80 
15. 40 
15.50 
15.40 
16.50 
13.50 
13.40 
15.00 
20. 30 
20.80 
20.70 

20. do 

21.50 
21.40 
20. 05 

20. 20 
18,70 
20.45 I 
19. 75 
19.00 ! 

21. 10 I 
19. 70 1 
25. 55 
27.20 
23.70 
27.38 
25. 45 
25.45 
27.00 
26.90 
24.40 
30.40 
32.00 
32.40 
30.80 
31.90 
31 10 
33.20 
29.93 
30.30 
29.20 
31.35 
29.95 
28.75 
29.40 
36. a3 
37.90 
36.20 
34.70 
36.20 
34.10 
35.20 



White 
River 

gauge. 



14.50 
14.00 
15.80 
16.50 
14.90 
15.80 
17.20 



Ditter- 
I ence 
, "SVhite 
I lUver 
I and 
I Helena. 



—0.90 
—1.50 
+ 0.40 
0.00 
+ 1.40 
+2.40 
+2.20 



Vicka- 
burg 
gauge. 



Differ- 
ence 
Vicks- 
burg and 
White 
River. 



14.10 
10.10 
11.80 
12.40 



22.85 ! +2.05 I 



21. 90 



21.40 
22. 80 
21.40 
22.20 
22.40 



+0.00 I 
+ 1.30 I 
+ 1.30 I 
+2. 15 
+ 2.20 ' 



20.80 
19.90 
19.20 
18.70 
18.00 



-2.40 
-4.8J 
-4.03 
-4.80 



—0.95 



—0.60 
—2. 90 
— 2.2J 
—3.50 
—4.40 



22. 8«l 

23.88 


+2. 35 1 
+ 4. 13 [ 


18. 35 1 
19.50 1 


-4.45 
+4.33 


25.70 i 
21. 50 1 
27.60 1 


+4.60 
+ 1.80 
+2,05 


22.50 
17.50 
26.60 


—3.20 
—4.00 
-1.10 


24.51; 


+ 0.81 1 


20.05 ' 


—4.40 



32.98 
28.93 
30.10 
31.80 
27.30 


+7.53 
+3.43 
+3.10 
+4.00 
+2.90 


30. 30 
26.10 


—2.68 
-2.85 


29. 40 
24.60 


—2.40 
—2.70 


33.80 


il.80 










1 1 




34.40 


+2.50 


31.50 


-2.90 


36.90 
32. 40 
31.00 
31.68 
37.10 


+ 3.70 
+2.45 
+0.70 
+2.48 
+5.75 


33.70 
80.30 
28.10 
29.55 
33.78 


—3.20 
-2.10 
—2.90 
—2.13 
-3.32 


33.10 
31.60 
42.35 


+4.35 
+ 2.20 
+ 5.52 


28.70 
29.10 
40.10 


-4.40 
—2. 50 
—2.25 


1 




36.80 
38.20 
37.65 
39.60 


+ 2.10 
+2. (10 
+3.55 

+4.40 


34.30 
36.20 
34.40 


—2.50 
-2.00 
-3.25 
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Date of crest pasfling Cairo. 



Cairo. > Helena. 



February 27, 1883. 
Febmary 26, 1882. 
February 29. 1884. 

AprillO,1888 

Mayl0,18»3 

March 12, 1890.... 
March 10,1887.... 

April 27, 18»2 

February 2. 1882. . 

April 26. 1874 

March 1,1891 

April G. 1876 

April 20, 1881 

February 4, 1888.. 
Februarys, 1876.. 
March 22, 1883.... 
March 28, 1874.... 
March 21, 1875.... 

May 23,1882 

Fobrnary 26, 1873, 



52.17 


46.90 


51.87 


47.1 


51.80 


47.00 


51.00 


48.00 


49.30 


47.80 


48.80 


47,70 


48.48 


46.30 


48.20 


45.70 


47.74 


46.70 


47.37 


45.82 


46.20 


44.75 


46.38 


44.85 


45.80 


43.74 


4&25 


42.80 


45.19 


43.00 


44.60 


43.70 


43.97 


42.42 


43.66 


42.40 


42.52 


41. 75 1 


41.55 


40.00 



Differ- 
ence. 



-5.27 

-4! 80 
-2.90 
-1.40 
-1.10 
-2.18 
-2.50 
-1.02 
-1.55 
-L50 
-1.53 
-2.06 
-2.45 
-2.19 
-0.90 
-1.55 
-1.26 
-0.77 
-1.55 



Rate of ^ 

riao in v^ 

fivedaya .'^ 

at Cairo. ^'* 



0.38 

3.47 

0.64 

'1.(10 

0.90 

1.40 

1.35 

2.70 

1.00 

2.27 

0.30 

0.53 

3L20 

2.50 

2.19 

0.64 

2.87 . 

2.00 

OlSS 

2.12 



Appendix 4. 



REPORT OF CAPT. JOHN MILLI9, CORPS OF ENOIXEKRS, UPON OPERATIOXS U 'e 

fourth district. 

United States Engineer Offici. 
Kcw Orleaue, La.. Jlag Sl,:\i 

Sir: I have tho honor to snbmit the following report upon works in rbme 
this office for the year ending May 31, 1894: 

In addition to other duties the office has charge of the fourth district, ]ilissi»»y 
River, for the execution of works in accordance with the approved plans, spetin 
lions, and recommendations of the Mississippi River Commission. The i.^ : 
extends from Warronton, 7^ miles below Vicksburg, to the Head of the Passes al.>:i<. 
13 miles from the Gnlf of Mexico, and comprises 484 miles of the river. 

The works under the Commission include improvements of the harbor of Xat^! 
and Vidalia, Mississippi and Louisiana; channel improvements at the juetioD•<ftL' 
Mis8i.s8ippi, Red, and Atchafala^'a rivers near Turn bull Island, Louisiana; impiav 
roent of the harbor of New Orleans : the construction, repair, and roaintenaDee./i 
portion of tho levee system of the district ; the maintenance of certain gauges. ir. 
certain surveys, observations, and other special work. 

HARBOR OF XATCHEZ AND V IDA LI A. 

Tho rapid caving of the bank in Giles Bend, above Natchez, has nsnTovd'J^. 
adjacent neck so there is danger that the river will eventually break through.: 
high water and form a permanent cut-off. Should such cut-off take place itua|v;>7r 
bended that the river may change its course below by rapid erosion on tbr?rH 
bank, accompanied by accretion on the east bank. This might result in thede>tr • 
lion of a portion or all of the town of Vidalia, and in injury to tho water froLtn 
l;indiu<::8 at Natchez. Tho object of the conteni])lated works is to delay and if f* 
siblo ])revent the formation of the threatened cut-otf across Cowpen Neck. 

By the river and harbor act of July 13, 1892, an appropriation of $80,000 was *i • 
for this work. 

On November 17, 1892, the following resolution was passed by the Commisj-K: 

'^That it bo recommended to the Secretary of War that the special appropriai/: 
for improving harbors of Natchez and Vidalia, or so much thereof as may hem^ 
eary, be expended in constructing a levee along the axis of Cowpen Point.*' 

This recommendation having been approved, project for the levee was eubnii;>i 
on Juno 22, 1893. This project has been approved. It contemplates a levee sin.-/ 
in general construction to those of the main system of the lower river, with riV. 
meut work of brush at its outer end to prevent erosion by the current. The i<^ 
length of this work will be about 3| miles. In order to interrupt erosion, sbiii 
the outer end with its protecting revetment bo lost by continued caving of theri^'? 
bank, a short spur levcc is to be thrown back at right angles to the main Tpork 'i 
point about 3,500 feet from tho outer end. The outer face of this spur and tbefiv 
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»pcs of the main l&ree adjacent to it arc to be T^ayed with rock. Syphons are to 
laid over the levee to prevent interruption of tlie drainage of the property above. 
The estimated cost of the work, inolndiuc: purchase of site, is $50,600. Detailed 
ry eys have been made to determine the final location and boundaries of land required 
site for the levee. 

It having been foand impossible to arrange with the owner for the purchase of the 
tid needed for the work, about 100 acres, at a price considered reasonable, appli- 
tion was made on October 5, 1893, to have the land condemned. It is understood 
at proceedings to this end have been be^nn by the Dexwrtment of Justice. The 
ving and recession of the bank line in Giles Bend, above the neck, seem to have 
en considerably less i*apid during the past year than formerly, while the caving on 
e opposite bank in Marengo Bend and below has been very Vapid. It is ]>ossibIe 
at this latter eaving and consequent increase in lengtb of the river and diminution 
'slope in this vicinity may be the cause of the decreased action in Giles Bend, and 
lat the construction of the levee will prove effective in preventing the cut-off with- 
it the extensive revetment work now contemplated. For this reason no estimate 
submitted at present for the amount that can be profitably expended in addition 
» the amount already available. 

Money statement 

aue 1, 1893, balance unexpended $78,579.53 

!ay 31, 1894, amount expended during fiscal year 858.34 

cine 1,1894, balance unexpended 77,721.19 



L'NCTIOX OP THE MlSSISSIPri, RED, AND ATCHAFALAYA Rn'KRS, NEAR TURNBl'LL 

ISIJ^ND, LOUISIANA. 

A detailed description of the difficulties in this vicinity which the improvements 
re designed to rectify will be found in the annual report of 1892. In general terms, 
bese difficulties consist in the filling up of Old River, which is the only navigable 
ntrance fVom the Mississippi to the Red and Atchafalaya rivers and their tributa- 
ioH, so that low-water navigation is impe<lcd and at times entirely obstructed. 

This filling up is attributable in part to the deposit of sediment during high water, 
ansed by irregular variations in the strength and direction of the current in Ola 
{iv€T, and in x>art to the caving in or sliding down of the soft banks adjacent to the 
hanuel during low water. 

The complete system of works contemplated with a view to correcting these diffi- 
iulties comprises'the following objects: 

To check the enlargement of the Atchafalaya, and limit its outlet capacity by a 
ystem of low relief dams or sills, located near the hea<l of this ovtlet river and Just 
)elow the point where the Bayou Des Glaises comes in. 

To separate the Red from the Atchafalaya during low water and up to a 10-foot 
ttngo by means of a low dam at the west end of Turn bull Island, which for all stages 
jelow the crest of the dam would deflect the Red around the upi>er side of Turn bull 
Island through Upper Old River. 

To complete the separation by cutting a canal across Carrs Point and obstructing 
iho lower end of Upper Old River, thus making the Red a tributary and the Atcha- 
falaya an outlet, separated from each other at low stages; while the conditions at 
aigh stages are not to be materially modified. 

The plan also contemplates maintaining low-water navigation through Lower Old 
River, if practicable, by dredging or otherwise, until the above system of works is 
completed so far as to become effective. 

The entire Red and Atchafalaya system, whose only outlet is now through the chan- 
nels which these works are designed to improve and maintain, comprises a total 
length of about 4.300 miles of navigable river in those stages in which there arc at 
present no difficulties in Lower Old River. In low water, when such difficulties are 
jxperiencod, the navigable portion of the Red and Atchafalaya system is about 345 
oiiles for a SUfoot draft and 132 miles for a 5-foot draft. 

At the date of the last annual report the following work had been done : 

Two sill dams near the head of the Atchafalaya, with the shore protection, con- 
necting levees, and wing levees, had been completed. 

The sill or foot mattresses and shore- protection work of the Red River Dam had 
been finished and dam constructed temxK)rarily for a height of 3 t^et above the zero 
of Barbres gauge with a view to increasing the effect of scour in Upper Old River 
during the falling stage of the river after the high water of 1891. The dam was 
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partly cut down again to afford a navigable channel over it for the low- water se^ 
of 1891, leaving it at a height of about 5 feet below the zero of Barbres gauge i^^ 
width of 450 feet. 

The site of the Carrs Point canal has been surveye*! and timber cut along \h^ 
ter line. 

Some dredging had been done in Upper Old River and the usual work of bnil.- 
temporary spur dikes and Qf dredging, with a view to maintaining low-water m:^ 
tion through Lower Old River, had been done each low-water sea>son. 

A telegraph line connecting the Government depot at Barbres Landing wiihij^ 
Melville, La., on the Texas and Pacific Railway, the nearest telegraph statioiLi^ 
been constructed. 

Contract had been made, after public advertisement, with tho Bucyras ^ ^ 
Shovel and Dredge Company, of Bucyrus, Ohio, for a hydraulic dredge esp^^- ^ 
designed for opening and keeping open a low- water channel in Lower Old Rn^ '. 
Tho levee between the ends of the two sill dams in the Atchafalaya on the ^mm ^ 
port side had been partially enlarged and repaired. 

Tho dredge for this work was to have been delivered on August 1, 1883. j. 
account of various delays, partly due to the removal of the company's shops i, 
South Milwaukee, Wis., the dredge did not arrive at Old River until Kovembe' 
and she was not even then entirely completed. 

During the falling stages of the river a considerable current existed in Lover nv 
River toward the Mississippi, and the tug Comstock was sent up to assist scour itj 
removal of sediment by steaming through back and forth over the shoal phf^ 
and so stir up the sand by the action of her wheel. The favorable conditions of ^t 
current assisted by the tug resulted in there being no trouble in the channel im 
sand deposits. 

It has been known for some time that the ponds and sloughs resulting fromt^s 
partial filling up of the old bed of tho Mississippi adjacent to the present cIuck: 
which become filled during high stages of the river or by rain, retain water as ^ 
river falls, so that at low stages the level of tho water in these ponds is sometiif! 
several feet above the water surface in the channel. This fact has been verigedk 
running levels, aud it is no doubt true that the sliding do\f u of the soft muddepogg 
forming the banks of the channel, to which the troubles in Lower Old Birer^^ 
largely attributable, is ap^gravated by this retained water, which keeps the bsui 
soft and adds to their weight. 

During the past season a number of ditches were cut to drain out this water, aid 
the result appeared to be beneficial. 

The new dredge not being ready, and it being evident thnt dredging wonlil b^f 
to be resorted to to maintain the channel in the vicinity of the sloping banks. likt 
dredge Pah-Ute began work on September 6, and was operated by the crew of tk 
steamer General Netcton until November 2, 1^3. 

Upon arrival of the new dredge she was put at work in Lower Old River with tie 
consent of the contractors. She was not yet fully completed, and the coaditioas'^f 
the river were not favorable for making the test for capacity. The expense of ops 
ating her was borne by this office, the contractoi-s having a representative onhil 
to superintend alterations and work necessary to complete the dredge. 

She continued in operation until January 24, 1894 (with several interruptions k 
repairs and alterations to machinery), when the test for capacity, etc., haviD»ki 
satisfactorily made, and in accordance with the terms of the contract, she ni 
accepted from the contractors and taken to New Orleans io be laid up. Serml 
minor alterations and repairs have been made, and the dredge has been fartits 
tested by both night and day runs. She is now ready to resume work in OMfi>?f 
as soon as the stage of the water will permit. .The following are the specificitiMs 
of the contract under which the dredge was built : 

Dredge for the fourth district , Mis8i88i2}pi Rirer. 

WORKS OF IMPKOVKMKXT, JUNCTION OF RED, ATCHAFALAYA, AND MlSSIS^lPFl 

RIVERS. 

SPECIAL COXDITIOXS. 

1, Description of Kork. — The w^ork is located in the fourth district, MiasiaKWi 
River, in the vicinity of Turnbull Island, Louisiana, near the west bank of tk 
Mississippi River, about 200 miles above the city of New Orleans by river. Be 
nearest regular landing on the Mississippi River is Red River Landing, and facilit't^ 
for shipping supplies and freight to or from either direction by Mississippi steae- 
boats are good. Steamboats in the Red, Black, Onachita, and Atchafalaya rivm 
trade also frequently pass the works. The nearest railroad stations and Ukpw 
otflces are at Melville, 40 miles down the Atchafalaya River; Bayou Sara, 35 mil^i 
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own tho Mifisissippi; and Natchez, 65 miles above on the Mississippi. A Govem- 
leiit telephono line mns from Barbies Lauding, near the works, to Melville. There 
ro niachiuo shops and facilities for repairs at both Natchez and New Orleans, but 
bero are no docks capable of taking vessels of considerable size nearer than New 
Orleans. Tho annual variation in tho heightof the water is from about 1 foot below 
ero of tho gauge to aboiit 45 feet above. Work can be carried on at any season of the 
ear except -when interfered with by extreme high water. White labor is easily 
btainecl from November till May, but during the summer season colored labor has 
o l)c depended upon principally.' Tho fuel available and used by steamboats in this 
iciuity is soft Pittsburg and Alabama coal and ash wood, principally the former, 
.'ho river water is usually heavily charged with mud, and at certain seasons tho 
vater of Red Kiver contains a considerable quantity of alkaline salts. All parts of 
ho work are well sheltered from the effects of storms. Tho dredging work at 
uescnt contemplated consist* in excavating and maintaining a channel in Upper 
I»d Kiver. This channel is to have a width of not less than 75 feet at bottom and 
A depth of not less than 5 feet below the zero of tlio gauge at Barbres Landing. 

;?. Material io he dredged.— TuruhuU Island was formerly a i)enin8ula, and tho Mis- 
sissippi River flowed around its western end. Since it was made an island by the 
mam river cutting through across the narrow neck which formerly united the island 
to tho east bank, tho old river has becomo largely filled up with soft and recent 
river deposit, and it is through this material that the channel is to bo excavated. A 
channel existed in Upper Old River up to about 1874, and tho sediment that is now 
to be removed has been almost entirely deposited since that date. This sediment 
consists of a tine soft clay, with a small proportion of very fine sand. It is almost 
liquid to a considerable depth and will stand only on a very flat slope. A polo can 
be easily x>ti8hed down into it by hand to a depth of 8 or 10 feet or more. At greater 
depth it is probable that the mud is more compacted by time, and sand deposits will 
no doubt bo found in places. The dredge should therefore be capable of working in 
either soft mud, sand, or stiff clay, though tho requirement of being able to handle 
a vety- laT|3»e quantity of very soft mud in a given time is most important. A few 
trees and logs may be found, but so far as known there are very few obstructions of 
that kind. No bowlders, rock, or hardpan will bo encountered. The total depth of 
excavation will be from 10 to 19 feet. It is proposed to discharge the dredged mate- 
rial in low sloughs and ponds that have been left in tho natural process of fllling up 
the river bed. Tho elevation of tho bare or banks over whicli tho material is to be 
discharged is from 20 to 35 feet above the bottom of the cut, and the greatest dists^nce 
of discharge will not exceed 1,000 feet. The bars are very flat, generally soft, and 
thickly grown up with young, trees, which can be cleared ott', if necessary. The 
work will probably be done mainly in a gentle current or in slack water, and there 
will be no **8ea," but to enable work to be continued at all times the dredge should 
bo able to work in a strong current flowing in any direction with respect to the 
position of the dredge. It may become necessary to occasionally move the dredge 
during low water to enable steamboats to pass. 

5. (ieneral requirenienia of dredtjing apparatus, — To adapt the dredging jdant to the 
above, conditions it must conform to the following general requirements: 

•/. Hull. — This will preferably bo built of wood, in tho most suitable manner and 
of tho most durable and suitable materials available for the purpose. The hull must 
be a8 small as practicable consistent with the weight of machinery to be carried 
and the limit of draft, in order to secure facility in handling and to diminish tho 
obstruction to passing boats as much as practicable while working in tho channel. 
No less than two water-tight bulkheads should bo provided to diminish the danger 
of sinking in case of leakage. The hull must be sufficiently stiff* to resist all strain 
which might result from grounding on soft or sand bottom, but need not be designed 
to stand any heavier sea than is found on the Mississippi Kiver. The draft must not 
exceed 5 feet while working or moving with full supplies on board. 

5. House, — This must be provided with ample ana comfortable sleeping accommo- 
dations, adapted to the climate, for a full double crew to run tho dredge day and 
night. There will also bo two commodious extra staterooms, with closets and nec- 
essarj^ conveniences, one for tho inspector or other person in immediate charge, and 
one reserved. There will bo a suitable storero(mi, and closets, cookroom, ice chests, 
and dining room of sufficient capacity for full double crows, and not less thau three 
water-closets. A complete outfit of bedding and necessary furniture and of cook- 
ing and table furniture will also be furnished by the contractor. There will bo an 
ample and convenient shoproom fitted with blacksmith's forge complete, bench, vise, 
andhand-power drilling machine, all of sufficient capacity and adapted to making 
repairs necessary in ordinary working. .Storage for sufficient fuel for ten days' run 
should be provided. 

6. Steam &oi7er8.— These must be adapted to tho character of the water and fuel 
available at tho works and should be of tho usual river type. Thej'' will be of steel 
and will be required to conform to the rules of the U. S. steam-boiler inspectors^ 
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nnd the proper certificate from a U. S. Rteam-boiler inBpectcMr as to material,^ 
constrnctioUy and tests most be fumiahed. Reserve boiler power must be pir.bhid 
to enable the dredge to continue working in case of accident. All fixtures aadit. 
tings for the boilers mnst be complete and in conformity to the most approTedisd. 
cm practice. 

7. Steam engines and pumps, — These mnst be of the best construction and of i^ 
forms best adapted to the conditions for efficient and economical workiog:. aii<lt^ 
will bo fitted with the most approved fixtures of all kinds complete. All j^t^ 
steam cylinders will be provided with necessarj connections and attachuitiQip 
taking indicator diagrams to Tabor, Crosby, or Thompson standard indicator. 

8. Electric-ligkt plan t, —An electric-light plant, consisting of separate boiler, nsh. 
dynamos, and lamps, of a fall capacity of not less than 25 16-candle-pow6r inej)^ 
cent lamps, and 3 full-power arc lamps, will be provided and put np to emlk^ 
dredge to be operated at night. This plant to coufoim in all respects to tlK^; 
approved practice. 

0. Propelling jw>irf r.— The dredge may have its own propelling power or be dw^ 
to bo moved by a tug or towl>oat; but whichever method bo adopted, &eilit( «( 
movomout will bo especially required. Bilge connections for steam pttinps,a{4|. 
cient number of fixed steam siphons of ample capacity, and fire hose witii itnm 
will bo requiretl; all to have suitable fixtures and connections in order topni^ 
ample security against danger of sinking or from fire. 

10. Dredging apparatus proper.— The particular kind or system of dred^ji;^ 
specified, but whatever pattern is adopted the very best materials and most Vt^tmi 
and careful construction throughout will bo required^in order to secure thogrrstiri 
capacity, efliciency, and durability. The dredge must have a practical cxpuiu,; 
not less than 300 cubic yards of material per hour, with a double crew, whentn. 
ing in soft mud and discharging; over a bar or bank not less than 10 feet abor«t& 
water surface, with point of discharge not less than 300 feet distant horizoEtjLT 
from point wbero dredged material is taken from; Tlie capacity of the dred;nl 
be determined by means of observations to determine the percentage of setti^ui; 
in the disehargecl material and the rate of discharge, or otherwise as may bea^ft--. 
uiM>ii. It must bo capable of working effectively in stiff clay and sand. Itons^ 
capable of cutting its own way and opening tho channel during low water, aa-.: 
should bo able to work in all depths of water up to 30 feet, or as deepasiavV 
practicable. It must bo able to discharge the material on either side atadi^ta3^^ 
of 1,000 feet, and over a bank at a maximum height of 35 feet above the honm^i 
the cut, but it may also be adapteil to discharging by the side of the cnt irbeEib 
can bo done without danger of tho material running back into the cut. limA 
admit of easy and rapid handling in a narrow channel in shoal water and wte^ 
there may be a swift current. Spare parts or duplicates of all portions of tfaestiTt 
apparatus that may require renewal during the first six months' u^e of tbedn^ 
after its acceptance will be required. 

11. Conaiructionf delivergy and operation. — The dredge is to bo built, and deliverHs 
the works entirely at the contractor's expense, at as early a date as practicable. Ti:i! 
bidder will state tho date at which ho is able to make delivery and the alts' 
delivery will bo considered in determining tha bid to be accepted. 

The material used and all parts of the apparatus are to be subject to ii»}Kc'j« 
during the construction by an agent of this office and full infoiination isto betcr- 
nished as to where material may bo seen and the time and place of constrnctiD^ti!^ 
various parts, to enable such inspection to be made. 

l>on completion and delivery of the plant it will bo subject to a thoToufbtf!t.>f 
not less than ten. days' continuous operation at such locality on the works at Tsis- 
bull Island as will thoroughly demonstrate its efficiency nnd develop itsdeierti. 
Any breakage that may occuror defects that may be found mnst be at once resK^Jni, 
and the apparatus will not be accepted until it has operated snccessfolly aodsrii- 
factorily for at least ten days continuously. The cost of operating duriiijctlMtrbl 
and up to the time of final acceptance, except the cost of alterations and repua 
will be borne by the United States. If the apparatus is not accepted, or if it offir 
part of it should sink or become in any way an obstruction to navigatiou, Ibe wbi^ 
plant or such part as may bo an obstruction mnst be removed at once by thec^ 
trnctor. 

12. Proposals. — Bidders are requested to submit proposals for supplying appanw 
to fulfill tho above conditions as nearly as may be practicable, accompanied^ 
guaranty on form supplied. The proposition should be accompanied by em}^ 
drawings and detailed descriptions of material to be used and methods for coostm* 
tion of the hull, house, boilers, pumps, engines, propelling power, v^ any,elKtnt- 
light plant, dredging and discharging apparatus proper, arrangements for fin p- 
tection, and other parts to enable the proposal to be clearly nnderstood iniU it! 
details. The name or make of pumps, engines, electric-light plant, and allnae^ 
ery and fixtures which it is proposed to fnmish, when these are to be of a patten < 
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lake now reffiilarly manQfactored, mvst be clearly specified. Any proposed modi- 
cations of tne general reqnirements as above given must be folly explained. In 
ii&e of proposals to fnmisn apparatus similar to any previously bnilt, the place and 
ate of eonstmction of snch apparatus, and the place, date, and results of its opera- 
ions, mnet be fully stated. 
In the new apparatus the design and construction must be such as to fully remedy 
il defects in former plants ; and such defects and methods proposed for theirtemedy 
aust l>o stated. A detailed list must be given of the parts it is proposed to deliver 
n duplicate. A careful estimate must be given of the number of the crew required, 
he consnmption of fuel, the capacity, and all the expenses of operating the proposed 
>lant. Propositions will also be considered for pnrcuasing a dredging plant already 
>ailt, in whole or in part, that may be adapted to the requirements of the work, and 
for the rental of such apparatus. Bids for new apparatoa which do not conform to 
Lbe above general requirements as to detailed drawing and description can not be 
considered, but in case of plant already partlv or wholly constructed which is offered 
for sale or rental detailed drawings and aescnptions of such parts as can be inspected 
will not he required. 

J 3, Aeceptanee of bid and eontracL — The bid which is most advantageous to the 
United States will be accepted, the right being reserved to reject any and all bids, 
and to make such modifications in the details of the specifications by mutual agree- 
ment before entering into contract as may be found necessary to make the specifica- 
tions clear and explicit and to adapt them to the special form of apparatus to be 
furnished. 

Contract will be entered into with the subcessful bidder in the usual form with 
more detailed specifications and the proper bonds. 

The contractor will be re(]^nired by the terms of this contract to fully protect the • 
United States against all claims for damages or royalty on account of use of patents 
or inventions. 

DBT AILED COlTDlTIOSa. r 

J. The dredgimo plant. — ^To be supplied under this contract, to confarm to the fore- 
going^ general and special conditions, is to consist of a self-propelling dredge of the 
suction type, fitted with necessary discharge apparatus and al\ proper accessories. 

2. HulL—^o be 95 feet long, 27 feet wide, and 7 feet 6 inches deep. To bo built 
mainly of long-leafed yellow pine or other timber equally durable and suitable for 
the purpose. All timber and lumber used in the hull or other parts of the dredging 
apparatus to be sound and free from sap, shakes, largo or loose knots, or other defecta 
which would impair its efficiency or durability for the particular part of the dredge 
where used. The dimensions oi all timbers, frames, planking, decking, and other 
parts must be ample, and the framing and fastenings to be of the b^ to insure 
ample strength ancl stiffness. Two longitudinal and two cross bulkheads to be pro- 
vided. The bulkheads to be carried up to the deck and to be thoroughly calked, 
forming nine independent water-tight compartments. Drainage openings to be cut 
in bottom beams of each compartment, so each compartment can be freed from water 
by one bilge suction. Tho best quality of oakum to bo used in calking. Bottom, 
sides, rakeM, spud well, bulkheads, and main deck to be thoroughly calked. Inside 
of hull and all surfaces beiow deck to be given two good coats ot lime whitewash 
mixed in salt in proper proportions before launching. All parts of bottom, sides, 
and rakes of hull, rudders, and spud well below load-water line to be gfiven two 
good coats of coal tar applied hot. Above water line hull to have two good coats of 
best red -lead paint. All necessary sea connections in hull below water line to be 
made before launching. Two hog chains, one on each side, of proper design, with 
necessary braces, to be provided, to give additional stiffness to hull. 

8, House.— The house will be double-decked and will extend nearly tho full length 
of the dredge so as to afford shelter for all parts of the machinery. The propelling 
engine room and main*engine room and pump rooms will be entirely housed in, with 
sufficient windows for light and ventilation, and suitable doorwavs. The sides of 
boiler space to be housed up to within 3 feet of upper deck. (Auxiliary engines 
and winding drums to be housed on sides and rear, with curtain to protect front 
from weather when not running omitted; tarpaulin to cover engine substituted.) 
Fire room to be open. The house on lower deck will be given snch width as to leave 
a clear passage on lower deck about 4 feet wide on each side from forward as far aft 
as propelling engine room. (Tool room and workshop omitted.) Engine storeroom 
and two water-closets aft to be provided on lower deck. 

Upper deck to extend nearly full width of hull and to have staterooms and mess 
accomodations, kitchen, storerooms, bathroom, closet, ice chest, etc., according to 
drawings. Roof of upper deck to extend nearly full length fore and aft and same 
width as upper deck. A skylight with hinged side windows to extend from front 
3f pilot house to near main chimneys. Pilot house will have rear door, windows all 
iround, and to be complete with usual bells and speaking tube to engine room. 
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Tbo hou80 throughout to hiive ample provision of doors and windows for ;Ujj 
and ventilation. 

All passages and open spaces on nppcr deck not inclosed to he corered with If^at^ 
deck canvas laid in thick white lead or yellow ocher paint and securely nailed lo?^ 
Roof of upper deck, skylight, and pilot house to be covered in same manner. 1%^ 
tlagstafis to bo provided— one on pilot house, one aft. 

Crainage of upper deck and roofs to be provided for by sufficient tin scuppmjn^ 
leader pipes in manner usual in steamboat construction. 

4, Coal &MiiA:er«.— Ample provision will be made in hold of dredge for asup^wTfi/ 
coal equal to not less than ten days consumption, and requisite coal hatches^ <>^ 
vided with cast-iron rings and gratings, will be placed in main deck. 

/>. Steering /year.— The dredge will be provided with 2 rudders, the stocks of sir'., 
will extend to roof of engine room and be provided with tiller and coupliD^nl 
The steering wheel will bo |>laced in pilot house, and all wire ropes, roda.j:i 
sheaves required to couuect with rudders will be supplied. 

6'. Spud.— To be of suitable timber, 18 inches square, with stream cylinder forri*. 
ing, and of sufficient length to hold dredge when operating in 30 feet of water: vi 
be arranged so dredge can work ahead without raising spnd for each cat; tok» 
automatic gripping cam and holding cam with all necessary pipes, Yalres, rcirjf:. 
tious, and operating handles, so as to be under complete control; to haveii&: 
point. (To be treated with two good coat8 of coal tar applied hot. Omitted. \irM 
interfere with grip of lifting cam.) 

7. Fenders. — Dredge to have 12 movp,bIe wooden fenders, 6 on each side, i^.u 
proper cleats and lashings. These fenders to be of oak or other suitable timbrr.^ 
less than 8 inches 8(|uaro at lower end, and to be lashed to iron cleats on opperdf>i 
To extend down to well below the fender streak of hull. 

5. Kitchen and table furitUure.— Kitchen to have suitable range and sink, ud^ii 
necessary cooking furuituro and utensils of plain substantial quality. Tabic wr 
crew's mess to have oilcloth cover, stools or benches, and furniture of '-gnai? 
ware." Knives and forks and spoons of plain durable quality. Table foro&r, 
mess to have plain chairs, 2 plain white and 2 colored cloths, furniture of plaiimv 
stantial white ware, and glass, knives, forks, and spoons of better quality than ctri 
mess, and supply of colored napkins. 

9, Room furniture. — Crew's quarters to have plain stools. Each bank tc br^ 
good mattress, 1 pillow, 2 plain colored pillow covers, 2 good blankets, ainl2p3in 

Elain colored single sheets. One wash room to be provided for crew withni 
asins and plain roller towels. 

Officers rooms to have plain oilcloth or linoleum covered floors, 1 plain chairu! 
washstand, wash bowl and pitchers (plain mirror should be added). Each bnok ii 
thcBO rooms to have 1 pillow and 1 spring mattress, 1 moss or hair mattress. 2 jur 
plain colored sheets, 2 plain colored pillowcases, 2 blankets. 

Room for inspector and reserved room to have linoleum covered floor, plain n:. 
2 chairs, set of toilet furniture, looking-glass, spring mattress for bed, hairorcKhe 
mattress. 2 pairs of white sheets, 2 pillows, 1 white pillow covers, 2 blankets, ad 
1 coverlet. 

All bunks and beds on boat to have mosquito nets. 

JO, Bathroom. — To have plain copper or ziuc bath tub and flushing water-cloRt. 

//. llunning /////i/a.— Brackets for these lights to be piovided on smoke pip«a. villi 
tarklo and a duplicate set of colored lamps, in accordance with law. 

11. Boat and daritn. — One skiff to bo provided suitable for handling lines, ancljo?, 
etc. To bo about 18 feet long by .5 feet beam, and to be strongly made of oak* 
cypresM; to have 2 pairs of oars with ]>atent oarlocks. One set of iron davits to '« 
provided with blocks and falls and cradles comidete so ski ft' may bo hoisted up lo 
roof. 

J3. Water tank. — An iron water tank will bo provided and mounted aud seciip^lca 
roof, with capacity of not less than 3 barrels. It will have all necessary supplyi'ip- 
ing from pump and to kitchen, bathroom, and water-closet. 

/-/. Painting,— In. general all woo<lwork throughout and all metal work not tins^i 
is to bo properly painted. All woodwork on lower deck of dredge will be given ti>' 
good coats of white lead and oil paint, in addition to a priming coat inside aai 
out. Paint to bo mixed to dark lead color. All canvas covered roofs amIdecfc<^' 
bo given two heavy coats of similar paint after laying. All womlwork abiv. 
lower docks to have one good coat in addition to priming coat, inside andoni.o: 
lighter lead color paint, Avitli white trimming.**. Inside of inspectors room «- 
reserved stateroom may bo plain whito. All nail holes, knots, etc., to be proptrl' 
pnttied and tilled. ' 

(•liiinnoys to be painted inside with best red lead paint, outside with chifflD'' 
paint of suitable quality. All ironwork not rniishcfl to be properly painted iirmi! 
tarred. 15oiler and pipe covering to be given two coats of lead paint, except vlifif 
covered with Russia iron. 
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Bottoms of pontoons to be given two coats of best coal tar. Inside to have two 
ooats of lime and salt whitewash. Remaining surfaces of pontoons to have two 
l^ood coats of iron-ore paint. Discharge pipes to be coal-taiTed outside. 

lo. Main boilers, — The two main boilers to be of the horizontal tubular type, 

with interior corrugated furnace flue. Each boiler to be of steel, shell 16 feet long, 

CO inches in diameter, and adapted to regular working pressure of 120 pounds per 

e^c^tiaro inch. Corrugated furnace flue to be 40 inches in diameter by 72 inches long. 

i^hell to be in three sheets with double-riveted horizontal seams. To have 74 3-inch 

tubes. To have steam dome 30 inches in diameter by 3(^ inches in height; double 

riveted to boiler shell. To be fitted with steam gauges, water-gauge glasses, 

l^ange cocks, spring **pop''' safety valves, and all necessary hand and manholes, 

l>low oflT, cleaning doors, and other necessary fixtures. A complete set of fire tools 

to be supplied for each boiler. Chimneys to be 30 inches in diameter and 35 feet 

long, with metal jacket 42 inches in diameter, covering that portion of their length 

1>etwoen decks. To have hoods of suitable form at roof, and to be securely stayed. 

The chimneys to be of No. 8 iron for the first 12 feet from bottom and then No. 10 

iron for 12 feet, and the top length of 11 feet to be of No. 12 iron. Chimneys to have 

dampers and suitable connections so the draft will be under control from the fire 

room. Cast-iron floor plates of diamond pattern to be furnished, laid in cement, to 

prevent danger from fire or injury to deck in removing ashes. 

Boilers to be firmly secured to deck and covered as hereafter described. 
Furnaces to be provided with an extra set of grate bars and an extra set of fire- 
door liners. 

16. Auxiliary hoila\ — To l)e of the vertical tubuiar type. Shell to be 40 inches in 
diameter by 6 feet high, and to be of sufficient capacity to operate the electric-light 
plant. To have spring ^'pop" safety valve, steam gauge, water gauge glass, gauge 
cocks, set of fire tools, duplicate of giate bars, and all necessary fixtures. Smoke 
pipe to be connected to one of main smoke pipes, with separate damper (was con- 
nected to main smoke pipe), or to have separate pipe, as may be hereafter deter- 
mined. Steam connections to be made so auxiliary, or either or both main boilers 
may be used to operate the electric-light plant, steam capstan, steam siphons, or 
auxiliary engines. 

17. Jilain driving engine. — To be compound condensing horizontal type. Stroke 20 
inches. High-pressure cylinder 14* inches in diameter, low pressure 26 inches 'in 
diameter. Beci frames of heavy hollow girder pattern, with main bearings for crank 
shaft cast on. These bearings to be fitted with phosphor bronze linings of approved 
design, adapted to adjustment for taking up wear. Crank shaft to be of steel 5 
inches in diameter fitted with balanced crank disks of large diameter, truly faced 
and polished on rims. Piston rods and valve spindles to bo of steel and all weAring 
Rurfaces to have ample bearing and proper adjustment for taking up wear. Steam 
pipe to be 3^ inches in diameter with convenient stop or regulating valve. Engine 
to be controlled by a high-speed governor. All parts to be well finished. 

Engine to have foundation of heavv timbers well secured and fastened aown to 
prevent vibration in running. 

IS. Auxiliary engines and winding drums. — The main cutter shaft and winding 
drums for hoisting the cutter and for swinging the dredge will be operated by a 
pair of auxiliary engines, on horizontal bed, placed forward on main deck. Cylin- 
ders to bo 9 inches in diameter by 12 inches stroke. Their design^ workmanship, 
finish, and fixtures will be in all respects- equal to the main engines. 

There will be two steel pinions fastened on the crank shaft for driving the hoisting 
and main shafts independently. The hoisting shaft will bo of steel 4| inches in 
diameter and will be fitted with wire rope drum gear and powerful holding brake 
and locking device for holding cutter in any position. This shaft to be worked by 
means of a clutch engaging with pinion on crank shaft. The main shaft to be of 
steel 3|^ inches in diameter and to be fitted with a sprocket wheel for driving 
the cutter and two wire rope or chain drums for swinging the dredge. Each of 
these latter drums will be worked bj; a separate clutch. 

All the operating handles for clutches and for thn^ttle valves of auxiliary engines 
will be conveniently placed so the engineer from his station on the forward deck 
neai auxiliary engine will have complete oversight and control of the operation of 
the dredge. Foundation of auxiliary engines and winding drums to be strongly 
bum and fastened, and engine and drum-bed jjlates to be securely fastened down. 

19. Cutter shaft and supporting frame. — The cutter to be supported at the apex 
ot a strong timber and iron frame, projecting, when at work, from the bow of the 
boat. This frame to be strongly framed, braced, and fastened, so as to have ample 
strength to resist all horirontal and vertical and all bending or twisting strains to 
which It may be subjected. It will be hinged at the bow of the boat, and will have 
snfficient length to enable the dredge to work efl'cctivcly in 30 feet of water, and it 
will also enable the dredge to dig her way when thcro is not sufficient depth to float 
her. Frame to be raised and lowered by wire- rope tackle, secured to a pair of shear 
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legs pivoted on bow of dredge and operated hy winding dnun. These shear W 
will be gnyed to stem of boat so they may be thrown uack or ''rigged inbo^ 
when it is desired to raise the cutter frame to a high angle, as when morii^jiie 
dredge from place to place. 

The revolvmg cutter to consist of a conical steel casting, to which eight rnr^ 
cast-steel cutter blades are to be securely bolted, forming a conical entter ig-^ 
about 54 inches in diameter at the base and 24 inches in diameter at the outer ad. 
The cutter blades to be three-fourths inch thick, with strengthening ribs. Thttoi, 
ical frame to have ample openings to allow passage of the water mixed with ^ 
material taken with it. 

The cutter to be carried on the end of a hammered steel shaft 5 inches indiuB^v;. 
The ends of the shaft will be turned to taper, accurately fitted to taper bore of es^ 
ter hub and secured by feather key and cross cutter. The cutter shaft to be in fe^ 
sections, with bearings adapted to prevent end play, and cast steel coapliip ti 
ample strength, but not rigid. The outer bearing of the shaft to be in a steel'oit 
ing which fits upon the outer end of the A frame and has opening and fla&sete 
receive outer end of suction pipe, and back disk to close rear of revolving cms. 
It also has casing for the outer shaft bearing, which is made of bard- wood bbrb 
boiled in oil, forming a bearing about 21 inches long. Shaft to have sleeve of pbu 

Shor-bronze firmly secured at bearing. Upi>er end of cutter shaft to have speei^ 
esij2;ucd thrust bearing, secured and pivot^ in casting fastened on forward deeki^ 
dredge. 

A sprocket-wheel and pitch-chaiu connection to be provided from auxiltaiy ei^b 
to a shaft mounted on axis of pivots at base of A frame. From this shaft mobtiE^ 
be communicated to cutter shaft by bevel gears, with special device to iii8imoon% 
operation of these gears in all positions of the cutter. 

Fair leads, snatch blocks, and guide rollers to be provided so side chains of srci. 
ing dredge while at work may be led from anchors to forward part of main dtilk 
to points some distance out on A frame, and thence to winding drums, as msrte 
found most advantageous. 

The A frame and all attachments aud parts below water when working U k 
given two good coats of coal tar, applied hot. 

,20, Main suction pump9— To bo a centrifugal pnmp (Ho well's patent, Edwsnl'gsi). 
stituted), latest improved design, with suction and discharge openings 15incheia 
diameter. Pnmp complete, with outer shaft bearing and driving pulley, to be«i(!^ 
bed-frarao casting; to be lined with reuewable cast-iron plates, and wings of ^niip 
runner to be renewable steel plates. Provision to be made for easy accen ioim 
of pump so new lining plates or blades can be nut iu without removing »M i^ 
taking down discharge pipe. Pump to be provided with necessary check vakeeil 
vacuum gauge and appliances to enable it to be readily primed and started. Ce- 
nection between pump and main engines to be by a rubber belt of ample iridtbad 
strength. Pump to be mounted on a heavy timber foundation and firmly secoR^ 

JI. Suction and discharqe pipe and pontoont. — From the cutter to the pump the pipe 
will be 15 inches inside diameter, made of steel or iron of equal strength andeadir- 
ance with heaviest portion of discharge pipe, with a sufficient length offlt:iib!t 
suction hose and proper couplings to enable cutter to be raised and lowered thm^ 
entire vertical range of working and up to well clear of the water without distorb- 
ing the couplings. Provision also to be made for readily disconnecting the how, 
should this be necessary to enable the frame to be raised to position for momt;. 
Pipe to be turned to pump by smooth curve of large radius. From the pamp :« 
outboard connections discharge pipe to be spiral welded steel (spiral riveted, sob- 
stitnted in part, wohled better), with flanged and bolted connections. ValFetobt 
provided so either discbarge may be used. 

Elbow of large radius to be provided at outboard connection so discharge pipe 
may be led directly aft. 

Discharge pipe outside hull to be apiral welded steel No. 12, 16 inches inside diai- 
eter, in from 14 to 24 foot lengths, with thick sheet rubber flexible connections Sleet 
long, firmly secured to ends of pipe by screw clamps for all lengths, snpportedM 
pontoons. About 1,000 feet of discharge pipe to be provided; about 250 feet of the 
ipo to be supported on floating wooden pontoons ; 10 small pontoons to he preridti 
'hese pontoons to be strongly made and fastened and well calked and made tf^ 
on bottom, sides, and deck ; to be about 12 feet long, 6 feet wide, and 2^ feetd^p. 
The pipe that is to be laid on land to have ends prepared for conneeting byalippi^ 
one into the other. The pontoon for carrying discharge end of pix>e to beflbootJt/ 
feet long by 18 feet wide by 4 feet deep, or as large as may be found neeesaary: to 
be strongly made and fastened and calked and made ti|^t on bottom, eidei, vA 
deck. To have shear legs fitted with guys and fastenings, and tackle with daaik 
purchase and hand-power winch for raising^ and lowering discharge pipe. To km 
water-ballast tank, if found necessary. This part of the discharge pi^ to have fla- 
ible sections to permit the required motion. Pontoon to have spuds with hudboiito 
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^o enable it to be necared in position in a current and to support about 150 feet oi 

Provision to bo made for direct disoluurge ashore from dredge when practicable by 
support for about 50 feet of pipe from the dredge itself. 

^J, Propelling powei\ — To consist of two horizontal engines operated by steam 
Tr- om main boilers and connected to stern wheel of usual design and strong construo- 
tion. Cylinders to be 15 inches in diameter by 60 inches (made 52 inches) stroke. 
To bo provided with modem improved adjustable en t-off valve gear and automatic 
re'licf valves for cylinders. Usual signal bells and connections and speaking tubes 
to pilot house and to engineer forward to be provided. 

Connections will be provided so these engines may be worked either from tne 
enjjiue room aft (or from forward engine room — omitted). 

Propelling engines (to be connected to condenser so they may be worked con- 
densing — omitted) or exhausting into atmosphere or smoke chimneys. 
Indicator connections to be x)rovided as required in special conditions. 
z^3. Condenser and air pttmp, — To be Worthington combined duplex air and feed ' 
pump and condenser^ having T^-inch steam cylinder, 7-inch air cylinder, and 10-inch 
R'troke; to bo BU]|>plie€l with all valves, connections, and vacuum gauge necessary 
for efficient working. To be connected to main engines (and to propelling engines, 
so latter may bo operated either high pressure or condensing, as desired — oQaitted). 
S-f. Fire and hilgepump. — To bo duplex of Worthington type, 6 by 4 by 6 inches, 
with all suitable connections, 100 feet of 4-ply rubber nose, pipes, nozzles, and valves 
and couplings to adapt it for purposes of washing down, extinguishing fires, supply- 
ing roof tanks, bathroom, and kitchen. 

I'J. Steam capetana. — Two Providence steam capstans with double cylinders, 5 by 7 
inches, to bo provided and set, with convenient operating handles and neeessary con- 
nections, with all necessary fair leads, bitts, and cleats. 

^0. Siphons, — A sufficient number of steam siphons with steam hose and connec- 
tions to empty all of the compartments will be provided. 

27. Anchors. — Two 400-pound kcdge anchors to bo provided with sufficient lengths. 
of best tested five-eighUis-inch reiined iron chain to swing dredge by means of wind- 
ing drums whilo at work. 

^S» Electric-light plant. — This to consist of an apparatussuppliedby some rei>utable 
manufacturer, and to comprise dynamo, 25 incandescent lamps of 16-candle power, 
and two 2,000-candle power arc lamps, and one 2,000-power search light, all fitted up 
in best manner with suitable safety and regulating devices, in accordance with best 
modem practice. 

All lamps to be placeil as may be directed; search light to be under control of pilot. 
Driving engine to be of modern high speed, automatic cut-ofi* type, to be connected 
to take steam either from main or auxiliary boiler. 

Dynamo to be set on sliding base, and both dynamo and engine to be firmly secured 
on solid foundations. 

'29. Boiler^ ajlinder^ and pipe covering. — Boilers and main steam pipes to be well 
covered with approved material, preferably magnesia sectional covering for pipes 
(and ** locomotive " covering for boilers. Magnesia used on boilers). Cylinders of 
main and auxiliary engines and of propelling engine to bo covered or lagged in 
approved manner, preferably wood lagging with Russia iron covering. 

SO. Lubrication. — Provision to be made for ample and efficient lubrication of all 
working parts thronghout. The cylinders of propelling engines and of main driving 
engines to have patent sight-feed oil feeders, one quart capacity, of best pattern. 
Cylinders of electric-light engine and condenser pump and of auxiliary engines to 
have similar oil feeders of one pint capacity. Crank-shafb bearings of engines, 
crank-pin bearings, pump bearings, slides of engines, and other important bearings 
where compression grease cups are not used, to have drop-sight feed oilers. Impor- 
tant slow-running bearings not readily accessible, or those exposed to grit and dirt, 
to have compression grease cups. In general, hearings not otherwise provided for 
to have oil or grease cnjw with covers. Provision to be made to recover oil drippings 
from principal bearings. 
Necessary oil cans and oilers, and one oil tank of ample capacity to be provided. 
31. Blow-offs, drips, etc. — All blow-off and discharge-pipes to be led outboard. All 
drips from pet eocks, gauge cocks, or drains to be piped and led outboard to hold, or 
discharge arranged otherwise so as not to be objectionable. 

3.?. Steam coils. — Steam heaters or coils to be provided in rooms on upper deck 
and pilot house with all proper steam and discharge connections. Steam pipes and 
connections to be provided u>t heating water in bathroom and kitchen. 

33. Steam whistle. — A steam whistle aboat 6 inches in diameter to be mounted at 
proper height between the main smoke pipes, with connections for operating from 
pilot house. 

34. Tools. — ^The workshop (after engine room) to be provided with bench, vise, 
portable forge of large size, anvil, hand-power drilling machine, andsupply of black- 
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smitbs' and macliiuists' tools suitable for making ordinary repairs on board. J^ 
outHt will include a set of bolt taps and dies from f inch to l| iDcb; a set of ^|ie 
dies from i inch to 3 inch, with taps from i inch to 2 inches ; and pipe vise and tcrV^ 
to suit. 

.?.'7. Spare piecis. — The following spare parts of foregoing machinery willii^.-,. 
plied, all fitted aud ready for use: 

1 set of blades of dredging pump. 

1 set of linings for dredging pump. 

G blades for cutter. 

(j center and 12 side links for driving chain. 

12 pins for driving chain. 

1 lifting cam for spud anchor. 

1 set grate bars for main boiler furnaces. 

1 set grate bars for auxiliary boiler furnace. 

1 set complete of lire door liners. 

3G. Defective work. — No defective casting, forging, or other work, and nodeiettr? 
material of any kind is to be accepted in the dredging plant. 

S7, Approval of details, — All import-ant details not yet determined upon afrUQ 
principal detail drawings and descriptions of work not yet clearly specified is fdj 
detail are to be submitted to the party of the first part, and are to be subject to kii 
approval. 

SS. Modifications. — While it is the inteut of these 8i>ecifications to give diaja- 
sions and descriptions of all portions of the plant as nearly as practicable m\ 
present information, it is understood that such modifications of diinen$ioo8ormi&: 
details as it may bo found necessary or expedient to make iu order to casrj ODtfi-^ 
intent of the contract shall bo nri^le upon nmtual agreement, provided the costof tk 
plant to the Government is not increased and its value aud efficiency not iwpaiM. 

30. In general. — It is understood that the party of the second part will gapsiV 
the fore<5oing dredge and all the machinery in connection therewith, togethenni 
all the furnishing and equipments necessary for the efficient working of sam^tid 
will submit any and all parts to inspection during construction, and will fonij^ 
all the information necessary for that purpose. They also on^ago to deliver ik 
dredge at her destination, iu the Fourth District, Mississippi Kiver, and ¥tn 
there to put her in working order aud to furnish the services of a skilled jmit 
superintend tbo running of machinery until the dredge is in successful openti.ii. 
and has run satisfactorily <luring a test period of not less than ten days continooosly. 
And the said parties of the second part hereby guarantee the ]nat4>rial and vork- 
mansliip will oe thoroughly sound and first class throughout, failing which, tby 
further agree to replace aud make good any defects which may develop Dponiijt 
trial of the machinery. 

The parties of the second part guarantee the U. S. Government against any chiu 
that may be made for the use of any patented device whatever furnisbed bjit. 
and will hold the said Government harmless from any such claims. It is uodfr- 
stood, however, that the parties of the second part do not agree to supply aay 
stores or any material subject to consumption, except as heroin spec i Bed, nor uy 
further labor required for tlio handling or the working of the dredge after k 
arrival at her aforesaid destination except the superintendent before named." 

While not new in principle the dredge has several features aud combioatoaj 
which are novel. It is a well built-niachino throughout and will, it is l>eJierf(i. 
prove an efficient and economical apparatus for the services for which she ttb 
designeti. 

The lowest reatling of the gauge at Barbres Lauding was eight-tenths m 
above zero on November 8. The least channel depth in Old River reported vas it 
i'i}ei. This was sufficient for the light-draft boats which were enabled to uaTJjav 
the rivers having their outlets through Lower Old River, and navigation thmih 
Lower Old River was therefore maiutnined during the low-water season. 

Considerable erosion aud caving having taken i)lace near the east end of the Yd 
River Dam and about the east end of the upper sill dam in the Atchafalay8,rf|«i'« 
were ma^lc during March. The work consisted in depositing rock taken from tija^ 
stored on Turnbulls Island near the ends of the dams. Five hundred tonswR 
placed on the lower side of the Red River Dam, 921 tons on lower side dffi* 
Upper Atchafalaya Dam, and 521 tons on the upper side of this dam. ThecoMof 
this work was $U3.:^0. 

During March and April the telephone lino between Barbres Landing andflfet 
Melville was repaired and rebuilt and the lino was also extended out to RedRivcr 
Landing on the Mississippi, a distance of about 7 miles. Sawed cypress poles veP 
substituted for the round pine jioles first put up, which had become much dfMW. 

The repairs and onlargement of the levee, connecting the spur levees attheencs 
of the Atchafalaya sill dams on the Simmcsjiort side, were completed uuder contraft 
at a cost of $77.79. 
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Money statement, 

I Tiuo 1, 1893, balauce unexpended $139, 973. 00 

M a,y 31, 1894, amount expended during fiscal year 96, 674. 21 



May 31, 1894, bajanco unexpended 43,298.79 

Aniountthatcan be profitably expended in fiscal year ending June 30, 1896 350, 000. 00 
Submitted in compliance with requirements of sections 2 of river and . 
harbor acts of 1866 and 1867, and of sundry civil act of March 3, 1893. 



S 



NEW OKLKAXS HARBOR. 

The general object of the works of improvement in Xew Orleans Harbor is to check 
and if possible to prevent the detrimental iictiou of the river in eroding the banks 
SkTiA to maintain the river banks in a condition of permanency. 

Under the approved project the work to accomplish these objects consists in the 
construction of submerged inclined spur dikes along the caving banks, which extend 
out normally to the bank line and which have heretofore been placed at intervals of 
from 500 to 1,600 feet. 

In addition to these dikes continuous bank revetment has been construct>ed in the 

intervals where the destructive forces have proved very active. This revetment has 

an average width of about 400 feet and extends from low- water line out to deep 

■water, covering the entire bank slopes. In building this revetment mattresses made 

^ of willow brush and poles and fastened with sawed timber and wire are first con- 

^ structed in sections of convenient size and about 2 feet thick. These sections are then 

fastened together, forming a largo mattress, which has a width of 130 to 150 feet and 

a length equal to the width of tiie revetment. This mattress is floated to position 

between lines of barges secured by mooring lines, and is sunk by loading it with 

rock eveuly distributed over its surface. After it is sunk additional rock is deposited 

on it. The spur dikes are built of successive layers of mattresses of dimiuishing 

^vidth, constructed in a manner similar to that above described, except thatthej' 

are made two or three times as thick, and the willows are so laid as to leave square 

** pockets " to receive and retain the rock. The«o mattresses or cribs are so designed . 

that the top of the completed dike has a width of about 16 feet and a slope in the 

direction of the length of the dike of about 3 base to 1 perpendicular. Various' "sid^" 

slopes have been given to the dikes, from 1 base to 1 perpendicular to 2 base to 1 

perpendicular, the latter slope being now preferred. When the intervals have not 

been continuously revetted the dike rests on a foot mcattress about 150 feet wide. In 

placed in the harbor where the water front is required for docks the crest of the dike 

at the shore end is kept below the draft of vessels; at other localities the crest 

has been earned up to low-water line and continued uj) to the main levee by a spur 

levee built of earth and paved with rock. 

The design is to begin sinking the mattresses during the end of the low-water 
season, but this has not always been practicable, and some of the work has been 
placed in comparatively high stages. 

The efi'ect which the continuous revetment is intended to produce is to cover the 
entire bank slope directly after the caving for tlie season has ceased and when the 
bank has presumably a form best adapted to stability and to protect it from further 
erosion. Spur dikes without intermediate revetment have been successful in some 
of the straight reaches and on concave banks of largo radius, but in the abrupt 
beuds the dikes alone aro only locally elFective. 

At the date of the last annual report the following work had been completed in 
general accordance with the project as above outlined : A continuous mattress 400 
Icct iu length had been placed just above the caving bank in the Carrollton Bend. 
Five spur dikes with continuous revetment, covering the three upper intervals and 
somewhat more than one-third of the lower one, had been built in the Carrollton 
Bend, two spur dikes in the Greenville Bend, six in the (iouldsboro Bend, and eight 
in the Third District Keach. 

All of the above work remains in place and has proved successful, with the follow- 
ing exceptions : In the Third District Keach no further caving took place at the heads 
of the dikes, but caving continued, more or loss serious inextent, in the intervals 
between the dikes, and there has been no noticeable accretion. In this locality the 
intervals between dikes aro evidently too great, and the intervals should be' x>to- 
tected with continuous revetments. 

In the Gouldsboro Bend a small cave has occurred between Dikes 3 and 4, but 
otherwise the bank line has remained unchanged. 
In the Carrollton Bend serious caving continued iu the intervals between dikes 
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before the continuous revetment was put down. Since the completion of thia wift 
there has been no farther caving. 

Destructive caving has also token place along the Trater front between Cam^tsi 
and Exposition wharf, at Eighth street, at the Soraparu market, in the b^das&4 
below tho French market, and at Algiers Point. No protection work has Iwoi dig^e 
at these localities by the United States, but the city of New Orleans haa cocstnisiei 
pile work and wooden bnlkbeads with a view to arresting the caving near thel^i) 
market, at Algiers Point, and in the intervals between the Third District spurdikeL 
This work has been partially successful, except in the Third District Reacli. 

No construction work has been in progress during the pa&t season, owing ta;^ 
funds being exhausted. The destructive action of the river continues in ftrttii 
localities in the harbor where protection work has not yet been done. 

LEVEES. 



For works connected with levee construction and maintenanre the distnnia 
subdivided into six levee districts, as follows: 

The Lower Tensas levee district, right bank, which extends from the upper liajti 
of tho Fourth District, opposite Warrenton, to the mouth of Red Kiver, and aj^ 
prises 157^ miles of tho Mississippi River. In this district the levee system is eo^. 
tinnous from tho upper end down to a point 5 miles below Fairview Laada^i 
length of 130.5 miles of the river, leaving about 26 miles of river on this bali 
unleveed. 

The Atchafalaya levee district, right bank, which extends from the moothofl^ 
River to tho head of Bayou Lafourche, a distance of 122 miles by river. Thelei^ 
system in this district is continuous. 

"^Tho BanUaria levee district, right bank, which extends from Ne^^ OrleaDstotb 
Head of the Piisses, 102.5 miles. The levee system is practicaUy continnoasdoinii 
tho Jump, an opening through the bank of the main river about 10 miles sbor^ti^ 
Head of the Passes. In the lower parts of tho district, however, tho strip of esk- 
vated land is narrow and the variations in the height of tho river become eoapsn- 
tivcly slight and tho levees are small affairs. The total length of river covered W 
levees is 91.5 miles. 

The Lafourche levee district, right bank, which extends from the head of Bam 
Lafourche to New Orleans. The distance by river is 71 miles, and the levee ma 
is mntinuous.- 

Tlio Pont charlrain levee district, left bank, which extends from NewOrieastto 
Baton Rouge. It comprises 123.5 miles of the river, and the levees are contioiov. 

The Lake ISorguQ levee district, left bank, which extends from New Orleautotkf 
Head of the Passes, 102.5 miles. The levee system only extends at present t« fm 
Jackson, covering 82 miles of the river, and the same remarks concerning the lower 
portion of tho Baratarla levee district apply to corresponding parts of tiie Ub 
Borgne leveo district. 

Between Warrenton and Baton Rouge the river follows the general direftiMof 
tho bluft' liuO'On the loft bank, being at no point at any gpreat distance fromtiMbi^ 
land. Numerous detached private levees exist along this portion of the riTer,Triueh 
aro more or less efficient, and which are designed solely for the local purpose of pn>- 
tectiug the cultivated bottom lands between the river and the bluffs from o^-ei^ow. 

Assistants have been in local charge of levee districts durfng the year as follovs 

Assistant Engineer H. S. Douglas, in charge of the Lower Tensas levee district in 
addition to his duties in charge of tho work of improvement of the harbors of Nateki 
and Vidalia, and of certain gauges. 

Assistant Engineer W. J. Hardee, in charge of the Atchafalaya, Lafoorebe, aid 
Pontchartrain levee districts. 

Assistant Engineer John Smyth, jr., in charge of the Barataria and LakeBorfH 
levee districts. 

Up to the date of the last annual report levee construction and extensive repiin 
had been done by the Federal Government in the fourth district at the foUowii^- 
named points : 



Name of levee and levee 
diHtriGt. 


Rank. 


Below 
Cairo. 


Year. 


Name of levee and levee 
diatrict. 


B-k. ^T« 


Lovrer Tonsas levee dis- 
trict: 
Bt>dfonl 


R. 
R. 
R. 
R. 

R. 


Miles. 
606.5 


Lower Tenaaa levee dis- 
trict— Continued. 
Ships Bayou to Hard 


MOiL 


Point Pleasant 


634 1 1883 i 


R. 
R. 
R. 

R. 


$a m 


Do 


G24 
631 

633 


1886 
1890 

1884 1 


Kvenrreen 


«7 Iff 


Hard TiiiieH to Wilson. 
Ships UayoQ to Hard 


Hanftcrabble 

HardacrabbleandfioB 
durant 


6a ; m 

640 . lit 
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^ame ©f levee and lovee 
district. 



Bank. 



Lo'^^eir Tensas levee dis- 
trict — Continued. 

I^&rdscrabble Lower. . . 

^Bondurani 

ICempe 

Do 

Do 

Do 

Oibsons 

■L«uke Concordin 

Do 

rorrWay 

Do .'. 

^«rriday Bi-eak 

^Viccenm to Fletcher . . 

^rnanldia 

:MGrvilIo 

Hendersons 

Greens to Fairviow 

Deer Park 

Do 

rishPond 

Atchafalaya leveo district: 
AtcImValaya to Red 

River..! 

Hog Point to Raccourci 

Raccourci Crevasse 

Mor<;ansa 

Steviarts 

Kina 

Highland Extension. . . 

Highland 

Barroza Upper 

Barrosa Middle 

BarroEa 

Belair 

Eliza 

Medora 

Mayliower- Union 

Foriville 

Fortvillo Lower 

Evergreen 

Dun M>vne 

Lafourche levee district: 
Bucna Vista-Minnie . . . 

Jamestown ^ . 

St. James Church 

St. James estate 

Ilomo Place 

Lone Star 

Davis 

Barataria levee district: 

Magnolia ■ 

Fort St. Leon Upper . . . 
Fort St. Leon Lower... 
Belle Chasse Crevasse. 
Belle Chasso to Con- 

cesaion 

Concord 



R. 
R. 
R. 
R. 
R. 
R. 
R. 
R. 
R. 
R. 
R. 
R, 
R. 
R. 
R. 
R. 
R. 
R. 
R. 
R. 



R- 
R. 
R. 
R. 
R. 
R. 
R. 
R. 
R 
R. 
R. 
R, 
R. 
R. 
R. 
R. 
R. 
R. 
R. 

R. 
R. 
R. 
R. 
R. 
R. 
R. 

R. 
R. 
R. 
R. 

R. 
R. 



Below 
Cairo. 



MiUM. 
640.4 
643.5 



659 

659 

683.5 

694 

694 

694 

694 

G94 

698 

702 

710 

713 

720 

722.5 

722.5 ' 

732 



765 

767 

775 

789 

791 

806.5 

815.5 

815.7 

823 

823 

824 

828 

842 

852 

853 

855 

855 

857 

865 

896 

897 

901 

902.5 

905.5 

941.5 

943 

980.5 
981.5 
982.5 
983 

985 
987 



1893 
1893 
1885 
1888 
1891 
1892 
1891 
1883 
1885 
1885 
1891 



1891 
1893 
1891 
1884 
1887 
1891 



1883 
1883 
1887 
1883 
1891 
1892 
1891 
1893 
1893 
1891 
1893 
1893 
1893 
1892 
1892 
1893 
1891 
1892 

1893 



1893 
1893 
1803 



1893 
1893 
1893 
1893 

1893 
1893 



Name of levee and levee 
district. 



Barataria levee district- 
Continued. 

Oak Point 

Live Oak 

Happy Point 

Pontchartrain levee dis- 
trict: 

Shannon 

Martinez 

liopes 

Gay to Hollywood 

BurtviUe 

WoodRtock 

Hermitage 

Towles 

Billings 

GrenadatoMount Olive 

Jolisant 

Oaklv to St. Gabriel. . . . 

Soutbwood Extension . . 
Do 

Ashland to Lin wood. . . 

Dicharry 

Dicharry Lower 

Bamside 

Irvine 

Union Upper 

Union Lower 

Union 

Tipi>ecanoe 

Poytavin 

Whitehall 

Lilly 

College Point to St. 
Michael 

Tessier- Bourgeois 

Testier 

Hope 

Terre Haute to Hope . . 

Cornland 

Destrahan 

Frellson to Almedia . . . 

Trudeau 

South port 

Lake Borgno lovce district ; 

Slaughter House 

Slaughter House Ex 
tennion 

Roy 

Bohzano 

Chalniette Cemetery. . 

DebouHhcl 

Pecan Grove ! 

Story Upper 

Story Lower 

Repose 

Caernarvon ' 

Orange Grovo Upper . . I 

Orange Grove Lower. . ' 



Bank. 


Below 
Cahro. 




MUet. 


R. 


988.5 


R. 


991.5 


R. 


994 


L. 


837 


L. 


842 


L. 


844.5 


L. 


845 


L. 


847 


L. 


847.5 


L. 


850 


L. 


851 


L. 


852.8 


L. 


855.5 


L. 


858.8 


L. 


862 


L. 


875.5 


L. 


875.5 


L. 


878 


L, 


882 


L. 


883 


L. 


891 


L. 


892.5 


L. 


893 


L. 


893 


L. 


893.5 


L. 


894 


L. 


894.5 


L. 


895 


L. 


900.5 


L. 


903.5 


L. 


009.5 


L. 


909.5 


L. 


916.5 


L. 


919.5 


L. 


922 


L. 


930 


L. 


942 


L, 


949 


L. 


955.5 


L. 


968.5 


L. 


968.5 


L. 


960 


L. 


909 


L. 


969.5 


L. 


970 


L. 


973 


L. 


974 


L. 


975 


L. 


970 


L. 


979 


L. 


980 


L. 


960 



Tear. 



1893 
18W 
1893 



1891 
1891 
1893 
1891 
1893 
1891 
1891 
1893 
1893 
1891 
1893 
189S 
1892 
1891 
1891 
1891 
1898 
1893 
1891 
1893 
1893 
1891 
1893 
1893 
1893 
1891 



1892 
1893 
1803 
1831 
1891 
1891 
1891 
1893 
1802 

1893 



1893 
1893 
1893 
1893 
1893 
1893 
1893 
1893 
1893 
1893 



The foregoing does not include work of minor repairs done to assist in protecting 
and maintaining the levees during high water. 

Under the authority of the. act of July 13, 1892, allotments have heeii made hy 
the Commission as follows for the several levee districts under charge of this office: 

Allotments from appropriation for fiscal year lS9S-*04, 

Lower Tensas levee district $132,000 

Atchafalaya levee district 152, 000 

Lafourche levee district 90, 000 

Barataria levee district 60, 000 

Pontchartrain levee district 150,000 

Lake Borgne leveo district 50,000 

In accordance with the resolution of the Commission of August 4, 1892, contracts 
bad heen made and considerable work done at the date of the last annual report 
tinder the allotment for the fiscal year ending June 80, 1894, Few of these contracts 
had heen completed, however, and the details of this work as well as of that con- 
tracted for during the past year are given in the following tables : 
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Fourlh district levees, 1803-'04, 
LOWER TENSAS AND ATCHAFALAYA LEVEE DISTUICTS. 



Nanio of levce. 



Lower TcDso^ levee district : 

Videl 

Dfivis Island 

Hard Times Wilson 

Ilardscnibble 

lioitdurant 

Cottage Home 

lliflo Point 

Grasamero to Wiccema . . . 

Fletcher to Minorca 

Minorca to Minors 

Lake Concordia 

Morville to Greens 

Forest Homo 

Glaascock 

Atchafalayalcvec district: 

Torras 

Meta 

Provosty 

St. Francis Clnircli 

IJ4»lleVale 

HomcHtead 

Port Allen 

Missouri 

Nereaux 

llehepca 

Golden Kidf^o 

Dnnboine Upper 

Harroll 

Dorcy villo 

Belle Grove 

Celeste 

Mount Salem 

Babin 



Below 
Cairo. , 



Bank. 



015 
022 
032 
043 
044 
049 
090 
093 
099 
702 
095 
715 
723 
720 

706 
786 
796 
798 
825.5 
832 
832.3 
840 

861 I 
857 ! 
861.5 I 
805 I 
860 ' 
808.5 
870 ' 
871.5 . 
872 - 
879 



R. 
K. 
R. 
R. 
R. 
R. 
R. 
R. 
R. 
R. 
R. 
R. 
R. 
R. 

R. 
R. 
R. 
R. 
R. 
R. 
R. 
R. 
R. 
R. 
R. 
R. 
R. 
R. 
R. 
R. 
R. 
R. 



Contractor. 



Garbish&O'Neil 

J. S. McTighe & Co 

R.T.Martrn&Co 

Charles T. Worthington . 
Edwin B. Hol^^son 

do r. 

J. S. McTijfhe At Co. a . . . 

McLanffhlin Bros 

Rutherford & Dalgam . . . 

Albert H. GiUespie 

do 

J. A. Carson 

Manning 6l (iibson 

L. M. Dalgam 



G. W. Reagan 

R.M.giiigley A:Co... 
Hartnett & O'Brien . . . 
Manning &. Gibson . . . 
AV.J.BenUey&Co .. 

John Appel 

John Scott Si Sous 

do 

do 

do 

Michael Hanick 

(ieorge M. 1>. lirigsby . 
J.S.McTifihe&Co.... 

John Scott & Sons 

George M. I). Grigsbv 
W,L.Killebrew....'.. 

do 

JellYies 6i Dameron . . . 






Mm 
u.tn 

itn 

%» 
a* 

21 ~I 

Ls: 
i* 

4.S 
IIS: 

lot 
a 

IK 

in 

ih 
IC 

ie 

I'A 
IS 

<r. 

IB 



Name of Icvec. 



, Length ' Grade of 

ofaxiaofi ler\eo ,- - - 

.'river CO v- above high r"-...,, I River 



Section. 



ered. water, 1893. 



I 



Lower Tensas levee district : Frft. ' 

Vidcl 6,000 I 

Davis Island ' 

Hard Times- Wilson 10, 0<M) 



IWt. Feet. I 

3 I 8 3 to 1 

2i 6 and 8 |3&2j| 1 



Hardscrabbe., 

Bondurant 

f'ottjige Home 

Rirto Point 

(irassmere to Wiccema . 

Fletcher to Minorca 

Minorca to M inors 

Lake ( 'oncordia 

Morville to (J reen.s 

Forest Homo 

Glasscock 

Atchafalnya levee district : 

Terras 

Flelii 

Prov«isty 

St. Frniicis Church 

Belie Vale 

Homestead 

Port Allen 

Missouri 

Ncroaux 

Keb<'cca 

Golden iJidtrc 

Dunboiuc rppcr 

Harroll 

Dorcyvilie 

B<'lhs (lro\ f 

Celeste 

Mount Suleni 

Babin 



13,000 
5, 300 
2, 400 

30,000 
5, .'UK) 
1,200 

14, COO 
3,000 

55, 000 
5.0tK) 

20,000 

i,2':o 

2,365 
4,124 
1.700 
a, 200 

570 
4, 120 
4,210 
4,200 
4, 380 
1,:?8(» 
2. 630 
2.510 

8-jO 
4.000 
2. 7:J0 
1.1'20 
1.420 



-I 1 



8 
8 
8 

8 
8 
8 
8 
8 

« I 

8 ' 

4 : 



8 I 
8 ■ 
8 
8 

8 

8 I 
8 

8 ; 

8 
8 

8 , 
8 . 
8 
8 I 

H I 
8 
8 1 



3 
3 
3 
3 
3 
3 
3 
3 
3 
3 

n 

3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 



Laad j%*. 



2i to 1. 

1)0, 

3t4il. 
24 to 1. 

1)0. 

2|and4tol. 
2i to 1. 

1K>. 

Do. 

Do. 

Do. 
2|and4to]. 

Do. 
Utol 



I 



1 2,5, 4.awiSt#l. 
: 21 ard 4 to 1. 
I Do. 
I Do. 

Do. 

! Do. 
I Do. 
, Do. 
i 2itoL 
I 2laiid4tol. 

Da 

Po. 
I Do. 

. 2itol. 
I Do. 

Da 
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Fourth district levees, 1893-^94 — Continued. 
LOWER TENSAS AND ATCHAFALAYA LEVEE DISTRICTS- Continued. 



Name of lorco. 



I-o wor Tensas leveo district : 

Vuhl 

I>avia Island 

Hard Times, Wilson 

llardacrabblo 

Roudurant 

Cotta^o Homo 

Kide Point 

Orassmere to Wiccema — 

yietcher io Minorca 

M inorca to Minors 

Lake Concordia 

Morvillo to Greens 

Forest Homo 

CJrlasseock 

A tchafalaya levee district: 

Torras — 

Fleta 

Provofcty 

St. Francis ChnrcU 

I^llo Vale 

Homestead 

Port Allen 

Missouri 

Xercanx 

liebecca 

Golden Kidce . 
Dunboino Upp 
Harroll. 
Dorcyvillo — 
Ucllo Grove.. 

Celeste 

Mount Salem . 
Itobin 



Net fill. 



Embankment. 



Filled e\c:ivat:ous. 



Least 



j Great- 
cat. 



Aver- 
age. 



Feet. I 
5.0 
5.5 ' 



Feet, 



Feet. 

8 
8 



/pper. 



0.2 


12 


0.7 


18.8 


7.8 


12.8 


3.0 


9.2 


4.8 


50.5 


5.0 


10.7 


4.7 


14.8 


0.0 


9.7 


5 


14.2 


0.5 


13.8 





13.0 


4.2 


12.0 


.0 


17.8 


.7 


22 


.5 


13.1 


.4 


14 


2.2 


11.9 


1.9 


. 14 


.8 


. 13.7 


1.8 


13.2 


1.1 


15.7 


1.1 


10.0 


1.1 


12.2 


1.1 


12.3 


1 


12.9 


1.4 


U 


8 


10.9 


.7 


10.9 


.7 


10.8 



Name of levee. 



Lower Tensas leveo district : 

Videl 

Davis Island 

Hard Times, Wilson 

Hardscrabble 

Bondurant 

Cottaire Home 

Kiflo Point 

(Jra-ssmero to Wiccema. - . 

Fletcher to Minorca 

Minorca to Minors 

Lake Concordia 

Mor\ilIe to Greens 

Forest Homo 

Glasscocks 

A tchafalaya Icvc-e district: 

Torras 

Fleta 

Provosty 

St. Francis Church 

Belle Vale 

Homestead 

Port Allen 

Missouri 

Nereaiix 

Rebecca 

Golden Ridi;e 

Dunboino Upper 

Harroll 

Dorcyville 

Belle* (irove 

Celeste 

Mciunt Salem 

Babin 



^kick 
ditch. 



Lin. ft. 



Date of 
contract. 



350 
1, 450 

194 
3,059 
L244 
2,008 



484 
1,250 



34.37 



233. 33 



Nov. 8. 
Sept. 18, 
Nov. 8, 

Sept- 1«. 
....do . • 
....do.. 
Feb. 0, 
Nov. 9, 
Nov. 14, 
....do.. 
Jan. 2, 
Sept. 18, 
Jan. 20. 
Nov. 8, 



...do.. 
Sept. 23, 
— do .. 
Feb. 7. 
I'eb. 0, 
Dec. 6, 
Jan. 17, 
Feb. 7, 
Nov. 8. 
July 10, 
Sept. 23. 
Feb. 7, 
Sept. 23, 



1893 
1893 
1893 
1893 



1893 
1892 
1892 

189V 
1893 
18D4 
1893 



Cubic 
yai-ds. 



Price per 
' cubic 
' yard. 



r 



?£. iTf ' 



0.5 


9.7 


7 

0.5 
7 
10 ' 

10 I 

" I 

9.3 I 

10.8 I 

11 I 

12.4 j 
10.8 

12.5 ' 

12.9 : 

11.3 I 
12.0 , 

0.8 ! 

10.7 i 

10.8 I 

13.4 ( 

10.5 I 
9.7 
9.1 I 
9.4 



25, 708. 05 
25, 351. 50 
04, 729. 13 

24, 399. 01 
12, 307. 12 
34, 179. 25 
03, 280. 99 

108.205.45 
117,789.84 
85, 244. 40 
38, 324. 70 
55, 508. 49 

09, 580. 32 
13, 438. 53 

13, 907. 28 
100, 702. 23 
97, 438. 88 
32, 428. 25 
71, 524. 85 
10, 190. 98 
93, 347. 17 
108, 810. 38 
78. 258. 12 
85,212.61 
18, 786. 80 
45,112.82 
45, 573. 32 
28, 529. 60 
04,029.27 
30, 639. 79 

25. 704. 48 

10, 704. 43 



Cent9. 

13.45 

18.73 

19 

14.43 

12.75 

15. 94 

17i 

15.4 

14 

10.7 

2?i 

10 

19 

12J 

15.74 

14 

15 

169 

11} 

12.03 

16.99 

12.93 

16.74 

12 

14. 73 

12.99 

14 

14.73 

11.09 

14.94 

15 



I 



1,270 

27. 30 
3, 477. 77 
891 

42. 70 



Cents. 
• 13g 

13.45 

18.73 

19 

14.43 



3,053.39 ' 
200.03 I 

1, 077 I 

:>84.72 , 

12.07 

3,779.27 ' 

3,169.20 i 



15. 94 

16 

15.4 

13. .'iO 

10.7 

29| 

10 



209.25 


15 


482. 40 


15.74 


704. 82 


14 


46.11 


15 


55.06 


13 




Hi 

10 


184.09 


88.04 


16.90 


353. 86 


10 




16.74 


284. 32 


12 


653. 85 


1^ 


132.84 


12. C9 


108. 34 


10 


1,077.43 


in 


52.81 




14.20 


14 


22.38 


15 



Contrr.ct 

timeforcom- 

}dotion. 



Work com- , Work com- 
menced. I ideted. 



1893 

V893 
1893 
1893 

1894 
1894 
1893 
1893 
1893 
1894 
1893 



Feb. 7, 
...do.. 
...do-. 
...do.. 



1894 



Feb. 15,1894 

....do 

....do 

....do 

....do 

....do 

June 30. 1894 
Feb. 15.1893 
Mar. 1,1893 

....do 

Feb. 15,189t 
Mar. 15, 1894 

....do 

J'>b. 15, 1894 



Jan. 1, 
Mar. 1, 
Feb. 15, 
June 30, 
....do.. 
Jan. 1, 
Mar. 1, 
June 30. 
Mar. 11, 
June 30, 
Feb. 15, 
Juno 30, 
Feb. 15, 
Feb. 1. 
June 30, 
....do.. 
....do., 
-...do.. 



1894 
1894 

1894 
1894 



J 
1894 1 
1894! 
1894 I 
1894' 
1804 I 
1894 I 
1894 i 
1894 
1894 
1894 



Nov. 27, 1893 

Sept. 25. 1893 
' Nov. 7, 1893 

Oct. 2, 1893 
I Oct. 3. 1893 

Sept. 25, 1893 
! Sept. 21, 1893 

Nov. 3,1892 
I Nov. 14. 1892 

Nov. 15. 1892 
I Oct. 2, 1893 
I Feb. 12.1894 

Jan. 8.1894 
I Nov. 6, 1893 

Nov. 22. 1893 
Nov. 0,1893 
Sept. 26, 1893 
Nov. 0,1893 
Apr. 10,1893 
Dec. 5, 1893 
Nov. 27, 1893 
Apr. 7.1893 
Nov. 2.1803 
Sept. 11, 1893 
Dec. 23,1893 
Julv 13. 1893 
Sept. 28, 1893 
Nov. 2.1893 
Sept. 2.1893 
Mar. 18, 1893 
Mar. 22,1893 
Nov. 20, 1893 



Feb. 
Nov, 
Apr. 
Dec. 
Dec. 
Nov. 
Feb. 
Aug. 
July 
July 
Mar. 
Apr, 
Mav 
Mar. 

Jan. 

Dec. 

Mar. 

Feb. 

Oct. 

Jan. 

Mar. 

Sept. 

Mar. 

Jan. 

Feb. 

Sept. 

Jan. 

Feb. 

Feb. 

Oct. 

Sept. 

Jan. 



28, 1804 
27,1893 
3,1894 
29, 1893 
16. 1893 

17. 1893 

17. 1894 

3. 1893 
21,1893 

31. 1893 
3,1894 

27. 1894 

9. 1894 
2, 1894 

7,1804 

10. 1893 
7,1894 

10. 1894 

4. 1893 
14, 1894 
15, 1894 

29. 1893 

10. 1894 
28, 1894 

2. 1894 

16. 1893 

19. 1894 
6,1894 

14, 1894 
7, 1893 

25. 1893 

31. 1894 
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Fmirth dUtriei Ziktms, 7^^'5rf— ContinueiL 
IX>WER TE^'SAS AND ATCHAFALATA L^VEE DISTRICTS— ContinBed. 



Namo of levee. 



Lower Tensas levee 
district: 

Vidcl 

Davis Island 

Hard Time«-Wil- 
sou. 



Hartlscrabble 

Doiulurant 

Cottage Home 

Kifleroint 

Grassmere to Wi- 

cenia. 
FlttclKT to Min- 
orca. 
Minorca to Minors 
Lake Concordia. .. 
Morville to Greens 
Forest Uom« 

Glnssoock 

Atchaf'aiaya levtse dis- 
trict: 

Torras 

Fleta 

Provosty 

St. Francis Church 

Belle Vale 

Homesread 

Tort Allen 

Missouri 

Nereaiix 

Kebecca 

(loidcu Kidge 

Dnnboinc Upper . . 

HarroU 

DoroyviUe 

I3clle(irove 

Celeste 

Mount Salem 

Babin 



Distance from center of 
levee to river bank. 



Least. 



Great- | Aver- 
est. } age. 



Feet. 

21,000 

4,000 

2,400 



800 

200 
750 I 
2,100 I 



Ftet, 
21.000 

6,000 
11,700 



4,500 

1,700 

960 

10,000 



2,200 16,000 
2,000 12,000 



800 ' 
2,000 ; 

200 
2,500 

600 



190 
385 
680 
175 
220 
145 
100 
216 
235 
395 
75 
215 
175 
300 
128 
115 
204 
185 



6,000 
4.000 
15.000 
3,000 



255 
920 
1,140 
755 
450 
340 
440 
736 
580 
745 
215 
455 
145 
675 
406 
486 
445 
342 



Feet. 

21,000 
5,000 
7, Mi 



2.600 
»50 
830 

6,000 

16,000 

7,000 I 

3,400 i 
3,000 
1,000 
2,750 



Nature of river iMink. 



Permanent 
Not ca^-iug 
Ca\-ing sloviy 



Permanent, Bot caving' 

Caving slowly 1 

Caving rapidly ! 

Permanent, no cave . . 




ScmarU 



I 



2,200^ 1,400 



215 
780 
1,085 
566 
325 
195 
310 
490 
480 
625 
180 
380 
385 
530 
360 
365 
385 
285 



Permanent, on lake . . ' Aug. 15 j 

Caving rapidly ' June 30 [ 

Caving slowly June 30 

Caving rapidly 

Perraanenis no cave 
Caving rapidly 



Caving slowly. 



do 

Caving ra{^ly 

do 

Caving slowly 

do 

do 

Caving (periodical;. 

, do 

Caving . 



CaAing upper end . . . 

Washing 

Washing anA caving 

Caving slowly 

Kapid caving 

Caving and washing. 

do 

do 

Caving (periodical) . . 



Apr. 26 ! 
May 15 i 

Mar. 1 1 



Mar. 15 



Feb. 1 

Mar. 15 



EnlargEBcaL 

D». 
EBlarseaeMfii 

notaJf!cl«w. 

inal crsvB 

""ndthcrfaad 

slope. 

Bo. 
Kev lerw. 

NewandeaiH^ 

Enlaij c— t 

XewsB^aiciK 
meat. 
IVi- 
Do. 
EnlaneoHKL 
Xew IftTtt M 
i^ectiT«f«i 
Enlargeack 



New. 
Dec 
Da 
Da. 
Da 
Do. 
De. 
Dsw 
Do. 
DsL 
De. 
D& 
Da 
Do. 
Da 
Do. 
Do. 
Da 



Fourfh district leree revetment, 1893-94, 
LOWER TENSAS LEVEE DISTRICT. 

Lake Concordia levee revetment. — Miles below Cairo, 695 R; contractor, AndiCTs 
Broe. Construction Company; length 11*662 linear feet; price per linear foot.1% 
cents; contract time fur completion, March 1, 1894; date of contract, Jaanaxri 
18^4; work commenced, January 11, 1894; extension of time granted to .Maickld, 
1894; work completed, March 15, 1894. 
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Fourth dxBtrict levees, 1893-^94— Continued, 
PONTCHARTRAIN AXD LAFOVRCHE LEVEE DISTRICTS. 



Kame of It^ree. 



Pontchartrain lovoe district: 

^>baIlnon Lower 

Coiixad 

Jieo Hnr 

l^*la<qiieinine Point 

Maryland 

llarcl Times 

RosonoNo. 1 

Southwood Upper 

Ke»cae ^o. 2 

Bello Helene 

Ilonmas 

College Point 

Hester 

St. Klmo 

Pocho 

Torre Haute 

llc}>erve 

l*roapect 

Triidean 

Lafourclie levee diatrict : 

Home PLice ( 1892- 'OS) 

Molnncon-Lemanville 

Brookstown 

Jamestown Lower 

St. £mnia 

Mn^otia 

'^V line Rose 

Providence 

'Waterford 

ITlagtown 

Sporanza 

AAhton 

Coopersville 



Below 
Cairo. 


Ban^. 


MOet. 




g37 


L. 


843 


L. 


845 


L. 


853 


L. 


872 


L. 


873 


L. 


874 


L. 


874.7 


L. 


875 


L. 


879 


L. 


891 


L. 


905 


L. 


908.5 


L. 


910 


L. 


911 


L. 


921 


L. 


922 


L. 


936 


L. 


949 


L. 


905.5 


R. 


893 


R. 


897 


K 


898 


R. 


904 


R. 


911 


R. 


918 


R. 


932 


R. 


932 


R. 


936.5 


R. 


937 


R. 


940 


R. 


944 


R. 



Contractor. 



Manoah V. Henry 

Mike Kane 

T.W.Scott 

do 

Alexander Eltrineham 

G.B. Edwards 

Alexander Eltringiiam 

do 

Michael Hanick 

Rutherford & Dalgarn 

Alexander Eltringuam 

Donovan, Dalev & Co 

S. D.Moody &'iCo., Limited 

do.... 

JeiTries & Damerou 

H.C.Brown 

The Eltringham Construction Co 
Homan, McFadden, & Cassidy . . 
Thomas O'Malley 

Homan. McFadden, &, Cassidy .. 

Ovido Lacour 

Hayes Bros .- 

Ovido Lacour 

Charles T. Worthington 

K. W.Hanlon&Co 

Jeffries & Dameron 

Geo. M. D. Grigsby 

Haj-es B ros 

Andrews Bros. Construction Co. 

do 

Geo. M. D. Grigsby 

Andrews Broa. Construction Co. 



Length 
of line. 



Feet. 
6,056 
2,228 
4,586 
4,762 
4,570 
2,045 
1,061 
1,670 
2,014 
3,511 
2,26d 
4,944 
5,466 
1,812 
2, 521 
4,337 
643 
2,360 
2,600 

3.482 
5,819 
2,775 
2.260 
3,449 
2,8/*6 
1.623 
2, 650 
3.151 
1.953 
2,220 
2.341 
2,800 
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Fourth district levees, 1893-94 — Continued. 
PONTCEARTRAIN AND LAFOrRCHE LEVEE DISTRICTS— Continufd. 



Xaiuc of levee. 



of 



riv 



I*onU'Iiartrain levee district: 

Shannon Lower 

Conrad 

ItenHiir 

riaquemino Point 

Maryland 

Hard Times 

Rescue No. 1 

South wood I'pper 

Rescue No. 2 

Belle Helene 

Hounias 

College Point 

Heater 

St. Elmo 

Poclie 

Terre Haute 

Reserve 

Prospect 

Trudean 

Lafourche levee dintrict: 

Home Place (18»2'93) . . . . 

Mclancon-Lemanville 

Hrookstown 

Jamestown Lower 

St. Emma 

Magnolia 

White Rose 

Providence 

Watcrford 

Flagtown 

Sperauza 

Ashton 

Cooiicrs ville 



T ^^„tx. Grade 

^l^fl^r oflcv© 
axis of I ^y^^.^ 



Section. 



---• high wa- Crown. SJ,-^ 
®"^- Iter, 1893, slope. 



I^and a^r. 



Feet. 
5,700 
2,410 
4,260 
10,140 
4,180 
2,040 

730 
1.480 
1,900 
3.100 
1,650 
5.950 
5,100 
3.275 
2,710 
4,100 

700 
1,050 
2,400 

3,380 
5.475 
2,540 
2, 152 
3.270 
2.700 
1,775 
2.380 
2,950 
1,760 
2,130 
2, 178 
2. 670 



Feet. 


Feet. 






2.5 


8 


3 to 


I , 24and4inL 


2.6 


8 . 


3 


I 2Jtol. 


2.5 
2.5 


8 
8 


3 
3 


L 2|aiid4b>L 
I 2JtoL 


2.5 


8 


3 


Db. 


2.5 


8 


3 


1 2^ud4ti.l 


2.5 


8 


3 


Do. 


2.5 


8 


3 


Da 


2.5 


8 , 


3 


1 l\. 


2.5 


8 


3 


Dt>. 


2.5 


8 


3 


I 2J to L 


2.5 


8 


3 


i Uo. 


2.5 


8 


3 


I 2iaiid4t»]. 


2.5 


8 1 


3 


Do. 


2.5 


8 < 


3 


L 2i to ]. 


2.5 


8 


3 


1 I»Q. 


2.5 


8 1 


3 


I 2JaBd4tol. 


2.5 


8 • 


3 


Da 


2.5 


8 

1 


3 


I Do. 


2.5 


8 . 


3 


Bo. 


2.5 


8 1 


3 


I a to 1. 


2.5 


8 • 


3 1 


2.)^ and 4 to 1 


2.5 


8 


3 


' Do. 


2.5 


8 


3 1 


2i to 1. 


2.5 


8 , 


3 


Do. 


2.5 


8 


3 


Da 


2.5 


8 ' 


3 


Do. 


2.5 


8 


3 


Do. 


2.5 


8 1 


3 


Do. 


2.5 


8 


3 ] 


2iaBd4toL 


2.5 


8 


3 


I»a 


2.5 


8 : 


3 1 


Do. 



Name of levee. 



Net an. 



^^■'AT\ 



Embankment. 



Filled e\caT2 

tiOQS. 



Aver- 
age. 



I 



J'outchartrain levee district : | Feet. 

Shannon Lower .6 

Courml I .9 

Hen Hur 1,8 

Plaquemine Point 2. 2 

Maryland ' 4. 8 

H ard T I mes 2. 3 

Rescue No. 1 4 

South wood I'pper 2. 4 

Ue.-^iuo No. 2 4 

Ik'lie Helene 1.2 

Honmas 2 

CoUege Point 1.0 

Heater .' ' .7 

St.Ehuo I 4 

Pwho j 1.3 

Tcrro Haute .8 

Reserve i 1.8 

Prospect I 2.8 

Trudeau .3 

Lafourche levee district : 

Home Place .9 

Melancon-Lcmanville 2.1 

Brookstown | 2. 2 

Jamestown Lower 1 

St. Emma .2 

Magnolia 1.4 

White Rose | .7 

Providonro , .4 

Waterfnrd , .4 

Flagtown , 3. 2 

S])eranza .3 

Ashton I 2.1 

Cooitcrsvillo | 1.7 



Cubic 
yards. 



Price per ^,. ' '*™* 
o«K«« . Cable I pK 



cubic 



yard, i > 



vards. , cabk 



' wi. 



Feet. 


Feet. 


' 


Cents. 


U'fnt$. 


12.9 


11.1 


105,831.53 


15 


210.50 1 13 


9.7 


8.5 


24,407.29 


U.99 


384 


12.3 


10.9 


72, 723. 03 


11.40 


67.81 llUi 


9.6 


5.5 


31, 132. 22 


10.40 


141.42*10. 19 


10.9 


10.4 


02. 644. 57 


14.73 


280.13 U7'. 


11.5 


10.8 


31,216.74 


ll.M 


444.73 ]|.9t 


14.7 


13.8 


25.449.88 


15 


15.26 n 


12.9 


12.3 


34, 316. 23 


15.43 


17.15 14 


15.2 


13.fi 


49, 661. 63 


13i 


189.13 Wi 


1.J.3 


10.5 


59,555.57 


16.40 


493.20 15 


8 


9. 1 


23,318.12 
52, 741. 98 


15.43 


u 


11.3 


9 


10.40 


81124 1« 


14.4 


13.1 


122,402.29 


15| 


209.85 i:^ 


12.1 


11.3 


32, 581. 96 t 


lot 


2 Ki 


8.8 


8.4 


24,789.41 


15 


123.® 13 


10 





48.430.11 1 


14.90 


333.39 10 


i:i 


10.7 


10, 488. 84 


12.23 


10 


12. or. 


12.5 


48,269.90 1 


16 


«.38 16 


11.3 


11.3 


39, 760. 98 ' 


" 


258.06 14 


13.4 


11.5 


03, 653. 78 1 


18.45 


1.443.74 lilJ 


11 


0.4 


63. 444. 46 , 


14 


368.70 10 


14.9 


12.1 


61,252.71 1 


13.45 


384.34 1313 


12.4 


11.6 


41,888.62 ' 


14.95 


234.42 10 


11.3 


9.7 


4X 690. 12 


14& 


222.5fl 14 


17.1 


10 


37.a-»7.39 1 


14.49 


380.82 n 


13.3 


9.5 


19.195.63 ! 


15 


220.56 15 _^ 


11.2 


0.8 


38.252.11 ' 


14.77 


142.23 hT, 


11.3 


9.8 


42,138.93 1 


13 


274. 94 13 


9 


7.3 


1«,2.:0.76 t 


14.94 


51.CC 11« 


12.1 


10.3 


3i, OCA. 40 


14.74 


It'l 


12. C 


10.0 


38, 120. 95 


14.77 


184.51,14.;; 


11.7 


10.7 


45.311.58 


12.92 


143.57'lie 
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Fourth district Jevees, 75P5-'i?i— -Continued. 
PONTCHARTRAIX AND LAFOURCHE LETEE DISTRICTS- Continued. 



Xamo of levee. 



PonlcliartTain levee district: 

Shannon Lower 

Conrad, 

Uen Hur 

l*liMl uemino Point 

Maryland 

Uaru times 

liesoue Ko. 1 

SoTiMiwood Upper 

Kcncno No. 2 

lielle Helene 

Uoumas 

College Point 

Heater 

St. Elmo 

Poehe 

TerroHante 

Keserve 

I*ro»poct : 

T rncleau 

Lafonrcho levee district: 

Home Place 

Melancon-Lemanville 

Brookstown 

Jamestown Lower 

&t. Emma 

MajnioUa 

White Rose 

Providence 

TV^aterford 

Flagtown 

Speranza 

Ashton 

Coopersville 



Muck 
ditch. 



Lin. ft. 
66.66 



Date of con- 
tract. 



46.60 



Feb. 7,1893 
Sept. 23. 1893 
Sept. 28, 1893 
do 




Feb. 7,1893 
Sept. 28, 1893 

Feb. 7,1893 

do 

I Sept 23, 1893 

333. 33 Feb. 7. 1893 

-...do 

66. 66 Nov. 8. 1893 

iFeb. 7,1893 

;....do 

I. ...do 

....do 

Nov. 8,1893 
Feb. 7,1893 
Sept. 28. 1893 



Contract 

time for com- 

])letion. 



100. 



June 30, 
Jan. 1, 
Mar. 1, 
Feb. 15, 
June 30, 
Feb. 15, 
June 30, 
....do.. 
Feb. 1, 
June 30, 
....do.. 
Mar. 15, 
June 30, 
....do.. 
....do.. 
...do.. 
Feb. 1, 
June 30, 
Feb. 15, 



1804 
1894 
1894 
1894 
1894 
1894 
1894 



1894 



1894 
1894 



"Work com- 
menced. 



Nov. 

Sept. 

Oct. 

Oct; 

May 

Oct 

May 

Sept. 

Sept 

July 

Sept 

Oct 

May 

Feb. 

-Mar. 

iMay 

1894 I Oct 
1894 July 
1894 Oct 



6,1893 
25, 1893 

2.1893 
20, 1893 

8, 1893 
12, 1893 
11.1893 
16, 1893 
30,1893 
24, 1893 
25, 1893 
18, 1893 
16, 1893 
16, 1893 
17, 1893 

0,1893 
28,1893 
28,1603 
16, 1603 



272.53 
397.17 
126.65 
250.06 
243.28 

63.65 
287.25 
489.87 

22.44 
342.70 
540. 28 
390.97 



Nov. 7,1893 Feb. 1,1893 
, Feb. 7. 1893 i Juno 30, 1894 
' Sept. 25, 1893 ! Feb. 15, 1894 
I Feb. 7, 1893 , J une 30, 1894 

....do '....do 

do ' do 

' do ' do 

I do ' do 

I Sept. 23, 1893 , Feb. 15, 1894 

Feb. 7, 1893 \ June 30. 1804 

! do do 

i do ' do 

Sept 25, 1893 i Feb. 15, 1894 



I Nov. 2,1892 

Nov. 13, 1893 

Nov. 6.1893 

Nov. 13. 1893 

! July 25, 1893 

I Sept 25. 1893 

I Apr. 14, 1893 

I Nov. 30, 1893 

I Jan. 3, 1894 

I Apr. 8, 1893 

• Apr. 27, 1893 

Nov. 0,1893 

'....do 



Work com. 
pleted. 



Feb. 16,1894 
Nov. 13, 1803 



Jan. 
Feb. 
Dec. 
Nov. 
Dec. 
Dec. 
Feb. 
Nov. 
Jan. 
Feb. 
Apr. 
Apr. 
Dec. 
Feb. 
Oct. 
Mar. 



24.1894 
17, 1894 
27, 1893 
20, 1893 
26, 1893 

27. 1893 

14. 1894 
10. 1893 

20. 1893 

18. 1894 
13,1893 
17, 1893 
28.1893 
23,1894 
22,1893 
26,1804 



Aug. 12, 1803 
Feb. 9,1894 
Jan. 21,1894 
Jan. 28,1894 
Sept 16, 1893 
Dec. 31,1893 
Oct 4.1800 
Feb. 2,1894 
Feb. 14.1894 
Apr. 26. 1803 
Aug. 31, 1883 
Dec. 14,1893 
Nov. 28, 1803 



Name of levee. 



Pontchartrain levee district 

Shannon Lower 

Conrad 

BenHur 

Plaquemiuc Point 

Maryland , 

Hard Times 

Rescno No. 1 

South wooiT Upper 

RescTue No. 2 

Velio lleleno 

Hounias , 

Collefje Point 

Hester 

St Elmo...T 

Poche 

Terre Haute , 

R ese rve 

Pros p ect 

Trudcaii 

Lafourche leveo district : 

Home Place 

Melancon-Lemanville. . 

Brookutowu 

Jamestown Lower . 

St Emma 

MajHiolia 

Whlto Rose 

Providence 

Waterfonl 

Flagtown 

Speranza 

Ashton 

Coopersville 



Distance from center of 
leveo to river bank. 

Least. ^^*^" Averagel 



Feet. 
215 
125 
200 
225 

115 
255 
280 
314 
305 
280 
20 
115 
355 
640 
150 
150 
285 
185 
220 

500 
125 
275 
220 
283 
110 
268 
00 
150 
310 
155 
205 
125 



Feet. 
656 
485 
510 

1,025 

290 
325 
582 
450 
1,200 
045 
255 
212 
005 
670 
260 
325 
300 
280 
425 

800 
415 
490 
482 
554 
320 
380 
310 
350 
410 
230 
390 
435 



Nature of river bank. 



Feet. 
455 

405 
380 
575 

260 
287 
515 
405 
975 
015 
212 
155 
525 
050 
205 
220 
325 
225 
360 

700 I 



TVashing, caving upper end 

Caving slowly 

Caving 

Practically i)ermaneut 



Washing 

do.. 

Caving slowly . 

do. 

do. 



Caving rapidly 

Washing slowly 

Washing very slowly . 

I Caving rapidly 

' do 

I Washing bank 

I Washing slowly 

do 

I Caving 

Caving slowly 



I Caving raj»idly 

275 Caving periodically . 

420 '■ 

408 

475 

280 

350 

275 

320 

360 

105 



360 



Caving 

, do 

Caving i*apidly lower end 

Caving periodically 

Cavlnjf 

Wa:)hing, caving upper end 
Washing, caving luwerend 

Washing bank 

AVasliing 

('aving .slowly 

Caving periodically 



Remarks. 



New lovoo 

Do. 

Do. 
Enlargement of 

old levee. 
New levoc. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 



ENG 04- 



-188 
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Fourth district levees, i555-'54— Continued. 
LAKE BOBGNE AKD BAILATAKIA LEVEE DISTRICTS. 



Namo of levoe. 



Lake Borgne Iotm district : 

Battio Groand 

Irving 

Caernarvon 

Oraneo Grove 

Enclish Turn 

St, Clair 

Hon Plaiair 

Barataria levee diatrict: 

Magnolia 

Fort St. Loon Middle... 

Belle Cbosae 

Kearney 

St. Anne 

Oakvillo 

Dobard 

Star 

Ironton 

Myrtle Grove 

Oakland 

Deer Bange 



Below 
Cairo. 


Bank. 


Milet. 




MO. 5 


L. 


075 


L. 


078.5 


L. 


070.5 


L. 


081 


L. 


082 


L. 


083 


L. 


070 


R. 


080.5 


R. 


081.5 


R. 


082.5 


R. 


084 


R. 


900 


R. 


002.5 


R. 


005.5 


R. 


000.7 


R. 


1,002.3 


R. 


1,003.2 


R. 


1«004 


R. 



Contractor. 






' Ad. 

Frank M.McLaoelilia iM 

Philip J. Iteilly &.»{ 



Isaac Hen: 
Jeflkies St. 

do.., 

do.. 

do... 



do 

J.N.Ogden 

Henry C. Brown 

Jeffries &. Dameron . 

W.L.Kinebrew 

do ^... 

Jeffriee & Dameron . 

Isaac Henry 

do..... 

Robert McNamara. . 

Isaac Henrv 

Jeffries & l)ameron. 



2.» 

xm 

im 
trA 

l,Kl 
a^5n 




Lake Borgne Icvoe district: 

Batt le Gionnd 

IrviMg 

Caeruarvou 

Oraiige Grovo 

Ktiglmh Turn 

St. Clair 

Mon Plaisir 

BaratJiria levee di»trict : 

Man Dolia 

Fort Si. Leon Middle... 

Hollo CliaAse 

Kearney 

St . Anne 

Oakvillc 

Dobard 

Star 

Iront-on 

M^Tile Grovo 

Oakland 

Deer Range 





CenU. 


21,702.05 


17* 


50, 180. 10 


14 


40, 278. 10 


m 


19,002.51 


16 


22, 551. 00 


1^1 


26.100.82 


14 


17,030 


14 


23,568.70 


15 


16.240.55 


20 


54,448.05 


14.87 


18,468.72 


HI 


3,262.61 


17.0 


20, 110. 36 


17.9 




15 


0, 430. 10 


10| 


3.586.64 


101 


7.523.50 


16 


1,858.87 


lOi 


20, 741. 45 


15 



2,040.53 
2,814.01 
505.80 
161.16 
567.13 
309. e» 
51L45 

608. TB 

1,078.47 

2,602.62 

1,167.30 

30.80 

847.17 



500.03 
e68w3l 
280.50 
1.438 0» 
870.44 



Catt. 

Hi 

16 

U 

14 

\i 
17 
1« 
14J 

17 9 

r.i 

15 

in 

Ml 

IS 

va 

15 
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Fourth dittrict lercea, i,9.a7-\0^— Continued. 
LAKE BORGNE AND BAR ATARI A LEVEE DISTRICTS— Continued. 



2^ame of loree. 



Akc Borgno levee diatrict: 

l^attle irroniid 

Irving 

Caomarvon 

Orange Grove 

Kngllah Turn 

St. Clair 

MonPlatsir 

3arataria levee cliKtrict: 

Magnolia 

Fort St. Leon Middle. . . 

Belle ChasHo 

Kearney 

St. Anno. 

Oakvllle 

Dobard 

Star 

Iron ton 

Myrtle G rovo 

Oakland 

Beer Kange 



I Muck 
I ditch. 



Lin. ft. 

2,495 

1,379 

455 

None. 



None. 
None. 

50 

50 

1,427 

None. 

None. 

None. 



Date of con- 
tract. 



Contract ' 
j time for com- , 
plot ion. 



"Work com- 
menced. 



"Work com- 
pleted. 



I 



1,038 

200 

130 

220 

None. 



Apr. 

do 

Feb. 
Apr. 

do 

....do 
..do 

....do 

Feb. 

Feb. 

Apr. 

...do 

Feb. 

Apr. 

Apr. 

Feb. 

Nov. 

Feb, 

Apr. 



1,1893 1 June 30, 1894 

!....do 

6.1893' ..do 

1,1893 ....do 

I. ...do 

do.. 



I Aug. 15, 1893 

, Apr. 12, 1893 

!Oct. 18,1893 

;Oct. 19,1893 

Apr. 18,1893 

Aug. 1,1893 

do Sept. 18, 1893 



{ do . 

1893 I. ...do. 
1893 I. ...do. 
1893 [....do. 
!....do. 

....do. 

....do. 

....do. 

....do 



1893 
1893 
1893 
1893 
1893 
1893 



-! Aug. 18, 1893 Feb. 
. Oct, 27,1893 Dec. 

July 25, 1893 Doc. 

Nov. 6,1893 Nov. 

Oct. 16,1893 Jan. 
I Oct. 26, 1893 I Mar. 



Jan. 
Oct. 

Dec. 
May 

Nov. 
Oct. 



22,1894 
21, 1893 

4,1893 
29,1893 

4,1893 
31,1893 

15,1894 
18.1893 

9,1893 
30, 1893 
18,1894 

7,1894 



!Oct. 
Oct. 



do I Oct. 30, 

..do ' Nov. 13, 

..do Dec. 4, 



1893 I Jan. 
1893 I Jan. 
1893 I Jan. 
189:{ Jan. 
1893 I Dec. 
1 



20,1894 
19,1894 
23, 1894 
22.1894 
26,1803 



Name of lovee. 



Lake Borcne levee dis- 
trict: 
Battle Ground 



Irving 

Caernarvon 

Oranee Grove. 
Kn;sli8h Turn . 

St. Clair 

Hon Plaiatir... 



Barataria levee diatrict: 
Magnolia 



Fort St. Leon Middle 

l^ellc Chasso , 

Kearney 



St. Anno . 
Oakvllle . 
Dobard*. 



Star 

Ironton 

Myrtle Grove . 
Oakland 



Deer Range * . 



Distance from center of 
levee to river bank. 



Least. 



Feet. 
20 

300 
400 
190 
170 
130 
130 



90 

100 
120 
220 

200 



Great- 
est. 



Aver- 
age. 



Nature of river bank. 



FeH. 
125 

740 
430 
240 
480 
650 
260 



210 



450 
280 



230 
130 



05 
25 
150 
60 



220 
100 
160 
100 

160 



Feet. 

74 

450 
420 
215 
825 
855 
190 



160 

200 
350 
250 

215 
108 



150 
60 
157 



143 



Washing 

Caving and sloaghing . 

do 

Washing 

Caving and«waahing. . 

Sloping , 

Washing and sloagh- 
ing. 

Washing and "flight 
cave. 

Washing 

Caving and washing. . 

Washing and slough- 
ing. 

Sloping 

do 



Sloping 

Slotting and washing. 

Washing 

Sloping 



Washing . 



Remarks. 



I 



New and enlargement; 

revetted. 
New and enlargement. 
New. 

Do. 

Do. 
New and enlargement. 
New; revetted. 



Do. 

New and enlargement. 

Do. 
New; revetted. 

Enlargement. 

New ; revetted. 

I^evee at Deer Range 
built instead under 
Dobard contract, as 
more necessary. 

Enlargement ; revetted. 

New. 

New and enlargement; 

revetted. 
New. 



* Supplemental articles of agreement dated November 23, 1803. 
Fourth district levee reretment, 1893-94, 



Name of levee. 



Lake Borgne levee district : 

Balll^ Ground 

Repose 

St. Clair 

Barataria levee district : 

Magnolia 

Fort St. Leon Middle... 



Below 
Cairo. 


I^nk. 


MiU9. 




969.5 


L. 


976 


L. 


982 


L. 


979 


R. 


980.5 


R. 



Contractor. 



James Byrne 

, do.. 

Robert McNamara, jr 



J.M.May 

T. G. Bruning. 



Revetment. 



feet. 



foot. 



5,482.2 
700.6 
433.7 

414.6 
812.6 



CenU. 
56 
56 
60 

25 
€3.49 
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Fourth district Icree rereimentj 1893-04 — Continued. 
LAKK BORONK AND KARATARIA LEVEE DISTRICTS— Cant inui^l. 

R^veiiDftt 



Name of love*\ 



Below 
Cairo. 



Bank. 



Barataria levco district— Con tin ue<l. 

Kcamev 

JMlo Chagsu to Cont e.ssion 



Oakvillo .... 
Happy Point. 



082.5 , 



900 
994 



Star ' 905.5 

Ironton 909. 7 

Oakland 1,003.2 ' 



1 



R. 
R. 

li. 
R. 

R. 
R. 
R. 



Contractor. 



Linear ^r*- 
feet. ^ 



T. G. Bruninff \ 1. 

Andrews BroA. Con- i 
atrurtion Co. 

T. G. Bruninp :» 

Andrews Bros. Con- 
struction Co. 

T. G. Bnining 3, 

do 2, 

do 1. 



211 S 
193.7 

570.7 
703.1 

217.3 
032 

220.4 



« 



>f amo of levee. 



I Contract 
' time for 
I completion. 



Luke Borgno Icveo 
district: | 

Battle Ground i Mar. 1, 

Repose ' do .. 

St. Clair "....do.. 

Barataria levco j 
district: 
Magnolia ' do . . 



Fort St. Leon do . . 

Middle. j 

Koamev do . . 

Bello Chaase | do .. 

to Conoes- I 

sion. I 

Oftkville '....do .. 

Happy Point..' do .. 

Star do .. 

Ironton ' do . . 

Oakland do .. 



1894 



Date of con- "Work Extension "Work 1 jj^ . 

tract. ! commenced. : granted to— completed. . ''**^^* 



I 



Jan. 2, 1S94 > Jan. 8, 1894 

...do '' • 

....do 



Feb. 16,1894 



Feb. 2C1894, N>v 

Feb. 20,1894! Feb. 28, 18M Do. 

Jan. 8,1804; Mar. 1.1894; Dc, 



I 



Feb. 15,1894 



.. . .' Jan. 2. 1894 Feb. 22, 1894 

....Jan. 23, 1894 I Feb. 10,1894 
....'Jan. 2.1604 ! Jan. 29,1894 



;Mar. 8,lg94 £ei»^ 

I I bD% 

reret. 
1 ueii 
Mar. 5, 1804 Mar. 2. 1894 Kev. 

I 
Mar. 10,1894 , Mar. 9. 1894 , Do. 
I Feb. 14,1894' IV. 



I 



....do 

.-..do 

....do 

....do 

....do 



Feb. 20, 1894 ' Mar. 10,1894 t Mar. 17.1894 



I 



!Feb. is; 1894 ....do 
I Feb. 5,1894 ....do 
'Feb. 14.1894 ....do 
I Feb. 19,1894 



I 



Mar. 19.1894 I 

do i 

May 10, 1894 1 
Mar. 1.18941 



1)0. 

Do. 
Dc 
Pa 
Do, 



SUMMARY. 

Lower Tcusas levee ilUtrict : 

Total cubic yarda of earthwork 7861357 

Total linear feet of embankmcut 193,251 

Total linear feet of axis of river covered 1"0,*^^ 

Total linear feet of revetment ^ IV^ 

Atchafalaya levee district: 

Total cubic yards of earthwork ft*0.4fiJ 

Total linear feet of embankment 51,1:5 

Total linear feet of axis of river covered 4'.J^ 

Lafourche levee district: 

Total cubic yards of earthwork 550,12? 

Total linear foet of embankment 37,3(5 

Total linear feet of axis of river covered 35.360 

Pontchartrain levee district: 

Total cubic yards of earthwork 903.404 

Total linear* feet of embankment 59,491 

Total linear feet of axis of river covered ^^^ 

Barataria levee district : 

Total cubic yards of earthwork 189.5t 

Total linear feet of embankment ^'^^ 

Total linear feet of axis of river covered 25.^1 

Total linear feet of revetment 1^^ 

Lake Borgne levee district : 

Total cubic yards of earthwork 2(5, W- 

Total linear feet of embankment 27.2W 

Total linear feet of axis of river covered SKKJ 

Total linear feet of revetment l^-^^* 
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GRAND SUMMARY. 

Grand total cubic yartls of earthwork 3, 614, 932 

Grand total linear feet of embankment 398,920 

Grand total linear feet of axis of river covered 371, 544 

Cvrand total linear feet of revetment 35, 461 

In accordance with the approved recommendation of the Commission, made by 
authority o'f the act of July 13, 1892, that contracts be entered into for levee work to 
bo paid for from the appropriation for the fiscal year ending June 30, 1895, adver- 
tisements were issued and a number of contracts were entered into in anticipation 
of an appropriation to cover the allotments made for the coming fiscal year. 

Contracts have been made for the following levees, the contracts providing that the 
works are to be completed by June 30, 1895. Many of these levees in the Pontchar- 
train levee district have been completed under a special arrangement between the 
contractors and the local board. 



Xarae of levee. 



ATCHAKALWA LBVEE DISTRICT. 



Lakoland 

St. Louis 

Old Hickory. 



PONTCHARTBAIX LEVEE DISTRICT. 



Lanrcl Lower , 

BenHur 

Towles to Billings. . 

DtiiDis 

Grenada 

Sunshine 

Vircinia 

Lorlo 

Point Clear 

Point Clear Lower. 

Arizona 

Kovenue 

Liuwood , 

ColombPark 

I'ncleBam 

Convent 

Venus 

Longue Vue 

Sport 

Hope Lower 

Belle Point 

Good Hope 

Kost 

Modoc 

Frellaeu 



BARATARIA LEVEE DISTRICT. 

Live Oak extension 

LAKE BORQKE LEVEE DISTRICT. 



Snpar House . 

Merritt 

Stella 

Greenwood .. 



Below Cairo. 



Distance. Bank, 



Miles. 
779.5 
856 
875 



846 

815.5 

854.5 

858.5 

860 

865 

867 

867.5 

869 

873 

874 

878 

899 

901 

903 

909 

910.5 

915 

917 

024 

934.5 

940 

940.5 

045 



Kigbt. 
Rigbt. 
Right. 



Left. 
Left. 
Left. 
Left. 
Left. 
Left. 
Left. 
Left. 
Left. 
Left. 
Left. 
Left. 
Left. 
Left. 
Left. 
Left. 
Left. 
Left. 
Left. 
Left. 
Left. 
Left. 
Left. 
Left. 
Left 



Remarks. 



Work not begun. 
Do. 
Do. 



Completed. 

Dol 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 
"Work begun. 
Completed. 

Do. 

Do. 
"Work begun. 
"Work not begun. 
Completed. 
Woric not begun. 

Do. 
Work begun. 
Completed. 
"Work not begun. 

Do. 

Do. 



991. 5 I Right j Work not begun. 



970.5 
976 
086 
990 



I 



Left. , Work not l>e/;un. 

Left, i Do. 

Left. I Do. 

Left. I Do. 
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The following table shows the details of such of the aliove works as have b»ii 
completed : 

Fourth district levees, 1894 and 1895, 

PONTCUARTRAIN LEVEE DISTRICT. 
[Contract timo for completion, June 30. 1895. ] 



Name of levee. 



Below 
Cairo. 



Die. 
tance. 



Laurel Lower 

Iten Ilnr Lower 846 

Dennis ' 854.5 

Towles to Billings .! 858.5 

Grenada 858.5 

Sunshine 800 



Virginia . 



Ijorio , 

Point Clear 

Point Clear Lower 

Arizona 

Lin wood 



Colomb Park . 
Uncle Sam 



Longue Vue . 
Goou Hope . . . 



885 



867 
867.6 



873 
878 



890 
901 



Contractor. 



R.M. Quigley &Co.. 

I do 

Eltringham Construc- 
tion Co. 
R. M. Qulffley &Co.. 
JefTriea & Dameron . . 
T. W.Scott & Co.... 

Donovan, Daley & Co 



^ &Co 

movon. Daley &. Co 

do 

Michael Hanick 

R. M. Quigley &;Co.. 



.do. 
.do. 



9ia5 L do 

934. 5 .:.. i JeffHea Sc Dameron . 



Length 
Length I ofaxia 
ofliue. of river 

covered 



leet. 

5,307 
3.344 

1,881 

3,344 
6.968 
1.980 

2,417 

972 
1,536 
9,707 
2,388 
4.152 

2.429 
2.232 

2,817 
2,941 



Grade 
of levee 

above 

high 
water, 

1893. 



Fett. 
5,200 
3,220 
1.830 

3,200 
6,300 
1.980 

2.280 

1,030 
1,710 
12.000 
2.150 
4,040 

2,050 
2,040 

2,950 
2,670 



Ftet. 
2.5 
2.5 
2.5 

2.5 
2.5 
2.5 

2.5 

2.5 
2.5 
2.5 
2.5 
2.5 

2.5 
2.5 

2-5 
2.5 



Feet. 

8 

8 
8 

8 
8 



Sectioo. 



River 1 I^ 



3tol I ZifBj 

? i :« » 

3 1 2i 1 



8 -3 



4t4l 



8 t 3 1 1 2^ lol 
8.3 I'SJ 1 
8 I 3 IT*, 
8:3 1 2J I 
8 ! 3 I 1\nk 
• 4tii 

l'2iaii 

1 '3Jr»: 
1 3| 1 



Name of levee. 



Laurel Lower.... 
Ben Uur Lower. . 

Dennis 

Towles to Billings 

Grenada 

Sunshine 

Virginia 

Lono 

Point Clear 

Point Clear Lower 

Arizona 

Linwood 

ColonibPark 

T'nclo Snm 

Loncue Vuo 

Good Hope 



Leaat 



Net fiU. 



I Groat- Aver- 
est. age. 



Fett. 
0.8 , 

1.4 I 

•® J 

1.2 
1.4 
.8 ' 

1.5 I 
2.5 
1.4 I 
2.9 
2.4 I 

.6 

1.8 ' 
.4 
.8 



Feet. 

10.2 

10.3 
8.7 
4.4 

11 

12.3 

12 
9.0 
9.8 
8.6 
8.2 

13.2 

11 

12 
9.9 

10.6 



F^et. 
9 

9.6 
8.1 
1.8 
2.4 

12.8 

10.6 
9,1 
9.1 
2.9 
2.8 

10.5 
8.9 

11.1 
9 
9.5 



Vn»i..«v».<...* I Filled excava- 
Embankment. \ ^^^^^ 



j Price 

Q'^t^^y- cSbic 

' yard. 



Ou. ydt. 
41,197.38 
39.220.96 
17, 105. 98 
15, 134. 67 
55,998.51 
33. 018. 70 
36. 702. 37 

9, 802. 28 
16, 082. 12 
60,711.09 
IG, 489. 64 
04, 102. 52 
26,319.56 
36,911.08 
31, 581. 14 
35, 048. 41 



Cents, 
11.47 
11.47 
9.23 

n.47 

10 
12 

11.40 
11.93 
11.40 
9.90 
9.50 
12.30 
10.60 
11.39 
11.39 
11 



I 



Price I 

Q«^^*^>-c5bic| 
yard. I 



Ou.ydM. 

250.94 

335.82 

99.80 

56.72 

7, 109. 18 

307.21 

260.81 

102.09 

82.29 

125.36 

7.22 

712. 15 

744. 40 

279. 03 

469.23 

899.77 



Mnck 
ditch. 



CenU. 
U.47 
11.47 
5 

11.47 
10 
12 

11.40 
11.93 
11.40 
9.90 
9.50 
12.39 
10.69 
11. ?9 
1L39 
11 


IAn,/l. 

""ioo" 



........ 

95' 



Name of levco. 



AVork com- 
nieuced— 



"Work com- 
plotod— 



Distance from center | 
of levee to river bank. 



I Least. 



Laurel Lower. . . Jan. l\ 1894 ! Apr. 25, 1894 

Ben Hur Lower Peb. 2, 1894 ' Apr. 23, 1894 

Dennis I Feb. 22, 1894 ' Mar. 21, 1894 

Towlc's to Bill- Jan. 15, 1894 Mar. 28, 1894 
ings. t 

Grenada Feb. 3, 1894 Apr. 4. 1894 

Sun.Hhine • Jan. 11, 1894 Mar. 9, 1894 , 

V irpinia Jan. 6, 1 894 M ar. 26. 1 894 1 

I^rio ' Doc. 27, 1893 Feb. 12, 1894 

Point Clear ; Jan. 15. 1894 , Mar. 14. 1894 



Feet. 



120 

230 j 

62 I 
140 • 

I3G 
300 
282 
143 
106 



Great- 
est. 



Feet, j 
390 



400 



Aver- I 
j age. I 



Feet. 



Xataro of river 
bank. 



Date of (1 
tnrt. 



Dee. 1.1m 

Do. 
Mtr.IOLlW. 
DecI.lM. 

Da 

D«. 

Da 

Da 

Da 

Da 

Da 

Da 

Da 

Da 

Da 

Da 



Bn&arb. 



285 Waahingjslowcav-' New. 



S65 



303 i 


250 


210 1 


182 


1,013 ; 


615 


477 


419 


019 


481 


238 1 


185 


ao^j 


250 



perms- 



ing. 
Caving rapidly, up- 

per end. 
waahing.- 
PracticiOly 

nent. 

...do 

Caving periodically. 

do 

Washing 

Practiuuly penna* 

nent. 



Da 
Da 

BMBt 

Da 
Da 
Da 
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Fourth dislrict Uvees, 1894 and 1895 — Continued. 

PONTCHABTEAIN LEVEE DISTRICT— Continued. 
[Contract time for completion, June 80, 1805. } 



If ame of leveo. 


Work com- 
menced— 


Work com- 
pleted— 


Distance from center 
of levee to river bank. 


Least. 


Great- 
est. 

FeH. 

850 

585 
722 


Aver- 
age. 


Point Clear 
Lower. 


Jan. 27,1894 

Doc. 4,1893 
do 


Apr. 30,1894 

Mar. 8,1894 
Feb. 14,1894 
Har. 14, 1894 
Apr. 17. 1894 
Apr. 27, 1894 

Feb. 5,1894 


Fut. 
55 

215 
565 


Feet. 

470 

455 


Linwoocl 


680 


Colomb Park . . . 

Uncle Sam 

Longuo \ ue . . . 

Good Hope 


Jan. 10,1894 
Feb. 22,1894 
Fob. 7,1894 

Jan. 4, 1894 


154 
00 

273 

115 


465 
335 
485 

230 


255 
272 
325 

185 



1« atnro of river 
bank. 



Itemarks. 



Practically perma- 
nent. 

...do 

Caving rai>idlv 

Caving i>eriodfeaUr . 

Caving atnpperend . 

Washing and sliest 
caving. 

...do..: 



Enlarge- 
ment. 

Do. 
New. 

Do. 

Do. 

Do. 

Do. 



Summary for levees built under allotment for fiscal year ending June SO, 1895, 
PONTCHARTRAIN LEVBE DISTRICT. 

Total of earthwork placed to June 1, 1894, approximate cubic yards.. 548,769 

Total of embankment completed linear feet.. 54,415 

Totil of axis of river covered do 54,650 

GRAND SUMMARY. 

Grand total of earthwork placed to Juno 1, 1894, approximate cubic yards . . 518, 769 

( rrand total of embankment completed linear feet . . 54, 415 

G rand toUl of ax is of river covered do 54, 650 

Grand summary of levee work done hy the United States during year from June Ij 1893, to 

May 31, 1894. 

Grand total of earthwork cubic yards.. 4,163,701 

Grand total of embankment miles. . 85. 84 

Grand totalof axis of river covered do... 7tt.37 

Grand total of revetment linear feet.. 35,461 

In addition to the foregoing work of construction numerons minor repairs to the 
levees have been made in the way of restoring embankments injured by wave wash 
and the action of rains, repairing weak places, stopping leaks, clearing of weeds, etc. 

Levee construction and repairs by the State and local levee district organizations 
have been very active during the year in all parts of the Fourth District, except in 
the Lowfr Tensas levee district (fifth Louisiana levee district), where comparatively 
little work, excepting that under direction ot this office, has been done. 



Aggrcjrato number of cubic 
yards in levoes on Missis- 
Hippi River. May 1, 1893. . . 

Added by United States np 
t4) May 1,1894 

Added by others up to May 
1.1834 



Sum 

Lout by caving or abandon- 
ment, May 1, 1893, to May 
1,1891 



Leveo district. 

Lower I Atchafa* !T«fft«»^i,^ ' Pontchar- 
Tensas. , laya. \^^<>^rche. ^^^ 



I 



0,805,050 0,292,000 4.324,904 
466,095 . 983,032 448,414 

240.509! 665,045 705,654' 



G. 479, 200 

1, 583, 370 

864,946 



Lake 
Borgne. 



I narataria. 



1,452,400 
189, »t0 
95,835 ' 



1,682. 4C0 
204,544 
211.007 



10,511,654 1 10,940,977 ' 5.478,972 



t 



62.700 , 



60,161 



279, 811 



8. 927, 525 
67, 073 



1,737,775 ■ 
106,783 



2, 097, 951 



153,590 



Aggregate remaining ■ 

May 1,1894 10,448,954 ' 10,871,816 , 



5,199,161 I 8,860,452 I 1.630,902 | 1.942,361 



Percentage of length of existing leree system built to date by the I'nited States. 

Lower Tensas levee district 52 

Atchafalaya levee district 16. 8 

Lafourche leveo district 14. 4 

Pontchartrain levee district 34. 6 

Harataria leveo district 12. 8 

Lake Borgne levee district 10.2 

Percentage of total length of existing levee system, Fourth District, Mississippi 
River, built by the United States 26.2 
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Tho report of Assistant Engineer IT. S. Douglas, in local cbargo of the !>/«« 
Tensas levee district is as follows : 

Natchez, Miss., May 31, mi. 

Sir: I have the lipnor to submit the following report on tlie work nucler m^hrii 
charge for the period from June 1, 1893, to May 31, 1894: 

U)WKR TKXSAS LEVEE DlSTllICT. 

At date of last report the following levees under contract remained uufinislied: 

Grasmere to fViccema {693 R), Fletcher to Minorca {099 1<), Minorca to Miuon'jQ: 
Ji). — The embankment had been completed, but owing to difficulties in obtaii)iB« 
tiles and delay caused by higli water, the tile drains which tho contracts rfqairej 
to be placed on these levees liad not been put down. All other work undertake 
had been finished and tho levees generally were in better condition than at oct 
time since the General Ooyernment undertook levco construction in 1882. 

The iirst work undertaken after the high water of 1893 had fallen suthciemly vai 
the putting down of tile drains on the unfinished levees under contract, as foUovs: 

(irasmere to IViccema (693 It). — The work of placing tile drains waa commeoml 
July 5, and was completed August 3, 1893. The total length of tiling placed vas 
25,740 feet. 

Fletcher to Minorca (699 B). — On July 11 the work of laying tile druDs was 
recommenced, and on July 21, 1893 the tiles were all in place. On this lextt tb 
total length of tile drains is 18,638 feet. 

Minoi'ca to Minora (702 R). — On July 10, the laying of tile drains was recommcnitd, 
and the work was completed July 31, 1£E93. The total length of tile drains iila<til 
is 17,258 feet. 

With the placing of tilo drains all work undertaken under the allotmeni lor 
1892-'93 was completed. 

Under tho allotment for the year of l'893-'94, covered by thin report, thefolkv- 
ing leveo work was undertaken under contract : 

F«etka;. 

Videl enlargement (615 R) IM 

Davis Island enlargement (622 R) ll^ftl 

Hard Times-Wilson enlargement (632 K) 14.900 

Hardscrabblo enlargement (643 R) 8,700 

Bondurant onlargemeui (644 R) 5,3© 

Cottage Home, new levee (649 R) 2,461 

Rifle Point, new and enlargement (690 R) 16.9T4 

Lake Concordia, new and enlargement (695 R) 4.837 

Morville to Greens, enlargement (715 R) 2t So 

Forest Home new levee (723 R) 7,500 

Glasscock, enlargement (726 R) 23.731 

Lake Concordia revetment (695 R) 11,362 

In addition to this, extensive repair work was done by dav*8 labor at Hard Time* 
(633 R), Evergreen (636 R), Hardscrabble (640 K), Bondurant (643.5 R), Kcmi^e (657fi), 
Gibsons Landing (683.5 R), and Lake Concordia (695 R). 

I give details of the work done, as follows: 

C«>XSTRU< TION. 

Videl (615 i?).— Enlargement work: Length, 7,800 feet; height above natural snr- 
face, from 5.6 to 11.4 feet ; grade, 3 feet above high water of 1892 ; crown, 8 feet; side 
slopes, 3 and 2^ to 1 ; contents, 27,038.65 cubic yards. This levee is situated on tbp 
west bank of liayou Videl and connects the great dike across the bayou with theoW 
levee on Lako Palmyra. It was of very weak: section, having a crown of abontofcet 
and side slopes of about 1^ to 1. During high water it hail always been asonrteof 
anxiety, so it was decided to enlarge and strengthen it to a leveo of standard section. 

The contractors commenced work on November 27, 1893, but were greatly deliyed 
by unfavorable weather and did not complete until February 28, 1894. 

Davis Island (6JJ iO.— Enlargement work: Length, 11,894 feet; height alww 
natural surface, from 5.5 to 17.5 feet ; grade, 2| feet above high water of 1892; crowu, 
6 and 8 feet ; side slopes, 3 and 2| to 1 and 2^ and 1| to 1; contents, 25,378.8 cnbic 
yar.ls. This levee is situated on Davis Island and is not connected with themia 
line of levees. There was a private levee encircling the island, which was woakin 
certain places. A specific allotment was made for the work, which "was comraeneed 
by the contractors on September 25, 1893. Tho first 1,249 feet of tho levee wsg 
enlarged to tho standard section with crown of 8 feet and side slopcsof 3and2itol. 
Tho persons intorcsttnl were dissatisfied with this, as it was making a part of tlip lin« 
unnecessarily strong as compared with the balance. After consideration the sectioD 
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^-svs changed and the rcmainiufl: 10,645 feet was enlarged to a crown of 6 feet and 
y-itlx slopes o^' 2^ and 1^ to 1. The new earth was placed entirely on the land side 
'or C>,145 feet and entirely on the river side for 4,500 feet. The work was prosecuted 
.vitli great energy and was completed November 27, 1893. 

Jlard 2vnc8-lVil8on {GJ2 It),— linisLTfroment work: Length, 14,900 feet; grade 5 feet 
jclow existing levee; slope, 7 to 1 ; contents, 68,206.90 cubic yards. This levee was- 
roinploted by the United States just be/bro the high water of 1890. During? that flood, 
ami during thohigli water of 1891-*92 and 1893, it gave a great deal of trouble on 
iiccoiiut of innumerable leaks or sand boils. It i^ reasonably certain that the cause 



l»een ti'ied, but with little success. Careful study was given tlie matter, and it was 

iiiially decided to endeavor to stop the leakage by enlarging the base of the levee, 

aucl covering up with clay, as far as possible, the loose sand stratum which had been 

exposed by excavating the barrow pits, from which the levee was built. This has 

been done by commencing the enlargement at a grade 5 feet below the crown of the 

lev CO on the river side, and carrying it on down across the bcrm and down into the old 

'V)arrow pits on a slope of 7 to 1. This practically increased the width of the base of 

tho levee an average of 60 feet, and as clay was used, wherever it could be obtained 

Avithin a reasonable distance of the levee, it is expected that tho leakage will bo 

entirely prevented. The contractors commenced operations November 7, 1893, but 

failed to put on a large force and push the work rapidly to completion. As a result, 

when the river rose so as to interfere with the work, only about two-thirds of the amount 

contemplated had been done. As the portion worked on was complete in itself, it 

was decided to limit the contract to a length of 14,900 feet. Accordingly, final 

ins|>ection was made and the work found completed April 3, 1894. 

HanUcrahhU {64S 7?).— Enlargement work: Length, 8,700; height above natural 
surface, from 6.2 to 12 feet; grade, 2^ feet above high water of 1892; crown, 8 feet; 
side slopes 3 and 2^ to 1 ; contents, 25.290.01 cubic yards. 

The portion of Hardscrabblo worked on was all that now remains effective of the 
levee built by the United States in 1882-1885. It was of low grade and scant section. 
The work w*as carried on up to the lower end of Evergreen levee (636 R) adjoining, 
which was also very low in grade. The contractor commenced work October 2, 1893, 
and the levee was completed December 29, 1893. 

liondurant (644 ii).— Enlargement work: Length, 5,305 feet; height above nat- 
ural surface, from 6.7 to 18.8'feet; grade, 3 feet above high water of 1892; crown, 8 
feet; side slopes, 3 and 2^ to 1; contents, 12,409.82 cubic yards. The portion of 
Bondurant worked on was the remaining effective portion of the levee built by the 
United States in 1882-1885. • 

Like all the levees built during that period, it was of lower grade and weaker 
section than modern levees. Contractors commenced operations October 3, 1893, and 
the levee was completed December 16, 1893. 

Cottage Home (649 It). — New levee: Length, 2,461 feet; height above natural sur- 
face, from 7.8 to 12.8 feet ; grade, 2i feet above high water of 1892 ; crown, 8 feet ; side 
slopes, 3 and 2^ to 1 for 1,750 feet, and 3 to 1 river side nnd 2^ and 4 to 1 land side 
for 711 feet; contents, 34,179.25 cubic yards. This short piece of new levee was 
built to close a prospective gap in the old levee caused by the caving into the river 
of a salient angle. It was anticipated that a much longer and more costly line 
would have to be built, and several surveys were made. After careful study it was 
decided to be best to build the short line. Work was commenced by the contractor 
September 25, 1893, and tho levee was completed November 17, 1893. 

Jiiflc Point (690 li). — Enlargement and new levee: Length, 16,974 feet; height 
above natural surface, from 3.6 to 9.2 feet; grade, 2\ feet above high water of 1892; 
crown, 8 feet; side slopes 3 and 2^ to 1 ; contents, 66,334.38 cubic yards. 

Thia levee connects the United Stiites (libson Landing levee (683.5 R) with the 
United States Lake Concordia levee (695 R), and prior to being raised and enlarged 
was the weakest levee in the district. It was so full of holes and leaks it is a 
source of great surprise that it held the floods of recent years. The contractors 
commenced work September 21, 1893, and completed the levee February 17, 1^. 

Lake Concordia (695 iO.— New and enlargement: Length, 4,731 feet; height above 
natural surface, from 6.6 to 9.7 feet; grade, 2^ feet above high water of 1892; crown. 
Sleet; side slopes, 3 and 2^ to 1; contents, 38,336.77 cubic yards. Tho allotment of 
1892-'93 was not sufficient to complete all the work undertaken on Lake Concordia 
Icvrc under the names of Grasmere to Wiceema, Wiceema to Fletcher, Fletcher to 
Mniorca, and Minorca to Minors levees. The work of the present season consisted 
of closing tho difl^erent gftps left untouched under previous contracts. AVork was 
commenced by the contractor October 2, 1893, and very slow progress was made, the 
lovec not being completed until March 3, 1894. 
MoniUc to Greens (715 R). — Enlargement work: Length, 26,6.55 feet; height above 
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natural surface^ from 5 to 14.2 feet; grade, 2^ feet abore hi^h water of 1892; cn«i^ 
8 feet ; side Blopes, 3 and 2^ to 1 for 21,606 feet, and 3 to 1 on the rirer fiidc iihl2i 
and 4 to 1 on the land side for 5,050 feet; contents, 59,387.76 cubic yanis. Vsm 
Icveo was very low in grade, but with the exception of height, the section waggn. 
cral]y much larger than the present standard. In places the old levee had a tpy?^ 
width of 20 feet and side slopes of 5 and 3 to 1, and, of course, where this vu the 
caHo, the new work consisted merely in building a ridge of earth on top of ti»«.jii 
levee. The original or first contractor failed to take any active ateps towaml (l»n;; 
the work, and after a lapse of several months the levee was relet. The 8eeoBdf«> 
tractor moved on to the ground February 12, 1894, and the levee was coDp.Vtil 
April 27, 1804, the work having been considerably delayed by high water and ncq^ 
ivo rains. 

Forest Home f 7;?5 JJ).— New levee: Length, 7,500 feet; height above natmlnr 
face, from 6.5 to 13.8 feet; grade, 2^ feet above high water of 1892; crown,8^.; 
side slopes 2 and 2| to 1 for 6,500 feet, and 3 to 1 on river side and 2^ and4t«l«l 
the land ftide for 1,000 feet; contents, 102,749.52 cubic yards. This was an extnmoa 
upstream of the Fish Pond Levee built the previous season. The work was utiti- 
pated in previous report, as the continued caving of the river bank readeNu 
unadvisable to join the Fish Pond Levee on to the Jront line at the point od^mjUj 
intended. 

The amonnt advertised was 100,000 cubic yards ; but the survey developed the ht\ 
that 185,000 cubic yardn would be required to complet-o the shortest safe line. Wort 
under the contract was restricted to about the amonnt advertised, and with tki 
amomit 7,500 feet of the levee was completed. The front line of levee still hM, 
although it was found necessary to build a short piece of temporary levee topreren 
a gap at a salient angle. Thisshort piece of levee was 434 feet long, and coaUiMi 
1,053.6 cubic yards. Work on the main line was commenced by the contractois Ja. 
uary 8, 1894, and the work was completed May 9, 1894, after being greatly dehrd 
by nnfavor.ablo weather. 

aiasscock {7 26 7?).— Enlargement work : Length, 23,731 feet; height above natsi^ 
surface, from 6,to 13.6 feet; grade, 2^ feet above high water of 1892; crow]i,4ied: 
side slopes, \\ to 1, both sides; contents, 13,438.53 cubic yards. 

This levee was originalljr built by the United States ir 1882, 1883, 1881, and va 
very low in grades. As it is located near the lower end of the levee ayst^, ixhi^ 
during high stages of the river, water on both sides, the difference between the back 
and front water seldom exceeding 6 feet. This will be the case until the levee syv 
teui is extended. For this reason it was not considered necessary to increue Ik 
base of the existing levee. The work done was the least exxtensive possible, ami cot- 
sisted merely of a light ridge of earth with a crown only 4 feet wide built np on top 
of the old levee to prevent the water running over the crown and possibly wasIiiDf 
out a crevasse in time. Contractor commenced work November 6, 1893, and'coopleted 
the levee March 2, 1894. 

Lake Concordia Revetment (095 R). — Owing to the continued caving of the iiTfs 
banks having reunited the river and the lake, a certain stretch of Lake Confonlu 
levee is badly exposed to wave wash. To prevent injury to the levee and poa&ible 
disaster during storms at high water, it was decided to revet the embankmeot vben 
exposed. Accordingly^ under contract, 11,562 running feet of levee was revetted in i 
substantial nmuner with cypress lumber. The stylo of revetment was similar totbat 
used elsewhere in the district. Work was commenced by the contracton Jantur^ 
11, 1894, and the revetment was completed March 15, 1894. 

This completes all work that was done under contract flnring the season. 

REPAIRS. 

KxtenHive repairs to the line of levees were made by hired labor force. Thechxt- 
acter of this work is such that it can not well be done by contract. A qnart^rboit, 
in charge of an overseer, and with a force of laborers with tools, etc., arrived it 
Hard Times August 11. 1893, and commenced repair work on Hard Times ieree 
(633 R) and Kvergreen levee (636 R). 

About 3,000 cubic yards of earth were added to the levees to reinforce weak plaoei, 
and 7,600 feet of levee was cleared of small trees, briers, and weeds. The force rii 
then transferred to Hardscrahble (640 R) and Bondurant (643.5 R) levees. Dnria? 
the month of September these levees were cleared of weeds, briers, etc., foraleoj^th 
of 18,000 feet, 3,500 feet of levee were resodded, and 6,500 cubic yards ofeaMad^d 
to the embankment to re))air weak and low places. During October the force va 
moved IXrst to Kempo (658 U), and then to uibsons Lauding (683.5 R). AtKeaipe 
the levee was cleared for 18,000 feet, resodded for 2,500 feet, anil 4,400 en WcrarfJ 
of earth were placed in weak and low places. At Gibsons Landing 5,200 fwt of 
levee were rleared, 500 feet resodded, and 900 cubic yards ofearth placed in tbfle^M 
to repair rain and wave wash. Before all the repairs necessary to Gibsons Landing 
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Lo^^eo were completed the force was transferred to the lower district, where the 
^wrorlc was more urgent. 

'X*'Lio whole line of the ne^i' Lake Concordia levee had been badly rain and wave 
^wsislied during the high water of 1893/ and portions of the levee were grown np 
"w-i-tli Tveeds. A competent man was placed in charge with instructions to nire local 
laljor with tools and repair ail damage to the levee. 

Work was commenced September 15, 1893, and prosecuted with great energy to 
coiupletion October 18, 1893. During this time 62,600 running feet of levee were 
rex> aired, about 6,000 cubic yards of earth were placed in the levee to repair rain 
and ^wave wash, and 3,250 feet of embankment were resodded. 

SURVEYS. 

• 
ll>nring the period covered by this report surveys have been made as follows : 
Meid levee (605 iJj,— Two miles of new levee line were surveyed, located, and staked 

out, 4 miles of line were restaked, and 5 miles of bank line traversed. 

Ckristmaa and Diavu>nd Bend levees (608 to 614 i?;.— Traversed for a length of 50,800 

Tcet and cross-sectioned for raising and enlargement for a length of 42,(XI0 feet. 
Videl levee (616 S). — Surveyed and cross-sectioned for raising and enlargement for 

8,700 feet. 

nariB Island levee (62i i2j.— Restaked for a length of 20,000 feet. 
Hard Times-WiUon levee {63:3 J?). — Traversed and cross-seotioned for the enlarge- 
ment for 18,700 feet. 



Forest Home levee (723 R). — Surveys were made for an extension of Fishpond levee 
npstream under this name, and 19,112 feet of main levee line were staked out. In 
addition to this 4,275 feet of temporary levee line were surveyed, to cover possible 
gaps in old loveo before new one was finished. About 4 miles of bank line were 
traversed. 

Glasscock levee (726 R), — Cross-sectioned for raising for a length of 32,931 feet, and 
6 miles of bank line were traversed. 

Bougere Bend (739 R), — Extension surveys were made in this locality. Two lines 
for a levee to close the Bougere crevasse were located. Four radial or cross-coun- 
try lines, each about 1 mile long, were ran back from the river bank and leveled to 
determine topographv, and these lines were prolonged across the river by means of 
90Tinding9. The bank line on either side of the river was traversed to determine 
changes, and pits were sunk along the levee lines to ascertain nature of underlaying 
strata. In all, 15 miles of levee line were located, 4 miles of radial lines chained and 
leveled, four cross-sections of the river were sounded, six miles of levels were run 
to ascertain height of immediate river bank, and 20 miles of shore or bank line were 
traversed. 

Sketch maps and profiles of the several levees were prepared by the sun'ey party 
in the field. 

LOSS OF LEVEES BY CAVIXG OR ABANDOXMEXT. 

During the year 7,500 running feet of.levee, containing 57,700 cubic yards of earth, 
have been lost in the Lower Tensas District by caving or abandonment. Of this 
amount 2,800 feet of levee, containing 39,500 cubic yards, were lost by caving. 

The balance was abandoned because tne line could be shortened and a better loca- 
tion found. 

The loss of levees from these causes from 1882 to 1893 was 56.75 miles, or at the 
rate of 5.16 miles per year. On the basis of the present length of the system— 125 
miles — this was a loss of a little over 4 per cent per annum. During the past season 
the loss has been only a little over 1 per cent. 

SUMMARY. 

The work done during the season is as follows: 

Miles. 

Length of tile drains put down 11.5 

Length of old levee enlarged 22 

Ler'];th of new levee built 2.8 

Total length of levees built and enlarged 24. 8 

Length of levee revetted 2. 2 

Length of levee repaired 21. 1 

New levees surveyed 21. 4 

Old levees cross-sectioned 19. 4 

Bank or shore lines traversed, etc 46. 7 
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There lias been uo change of importance in the methods of snpervision oremplor^^ 
engaged in this duty, and the work has been carried on without incident voilbyof 
mention. 

There has been practically no change in the length of effective levee in the Lover 
Tensas district. 

The length of levee built entirely or extensively enlarged by the United Stetes 
has been increased 11.1 miles during the year, making a total length of 66.8mi^f,r 
over 52 per cent of the total length. 

The condition of the levees at close of this report is generally fair. A sustrd 
feature of the year's work has been the small amount of levee lost by cariDgbatb, 
which has permitteil the expenditure of the bulk of the allotment in strengtheniLz. 
raising, and enlarging existing levee lines of weak section. 

At present 26.6 miles of levees arc less than 2| feet above high water of I8K.at 
the following points : 

(610 R) Christmas and Diamond Bend levees 4 

(620 R) Palmyra levee *. 5 

(624 R) Ashwood levee 1 

(625 R) Buck Ridge levee il 

(648 R) Marshall levee 2.1 

(657 R) Kempe levee 3 

(700 R) Palo Alto and Vidalia levee 1 

(705 R) Amauldia to Moro levee 5." 

(721 R) Greens levee I 

X724R) Ashley levee I.I 

Very respectfully, your obedient servant, 

H. S. DorcLAS, 
Assistant EngitnT. 
Capt. John Millis, 

Corps of Engineers, C, S, A. 



The report of Assistant Engineer William J. Hardee, in local charge of the itch- 
falaya, Lafourche, and Pontciiartraiu levee districts, is as follows: 

Baton Rouge, La., 3Iag 31,18^ 
Siu: I have the honor to submit the following report for worka under my lool 
direction for the year ending May 31, 1894 : 

GENKRAL METHODS. 

Surveys. — As the majority of prospective levees to be constructed bad beensomjed 
and staked previous to the ending of my last annual report, and there existed pleo^ 
of time in which to make the additional ones considered necessary after ttwsalK- 
sidcnce of the 1893 high water, it was deemed more expedient not to organize a 
regular survey corps to be quartered on one of the boats, but to send a sarrcyer, 
accompanied by a rodman and one skilled laborer, into the field to make such surrers 
as were required, and this was done. 

The grade for all levees was established at an elevation equal to 2^ feet aboTethe 
1893 high water, with cro.S8 sections corresponding with broken slopes, as was (Iom 
and reported last year. 

Tde drainafje. — No tile drains were laid during the year covered by this report 

During April the river reached a stage which put the water several Veet deep against 
the embankment. It shortly receded and owing to its elevation it could not be 
determined if the tile drains placed last year would operate successfully. 

An inspection of them was made and some were found to be running freely, ohi- 
sidering the small amount of water against the embankment. Where not fooiddw- 
charging it could not bo decided whether failure was due to impcrfectioM in the 
drains or low stage of water, though the latter appears most reasonable. 

Muck or base rfi7c*e«.— The same general plan of cutting these ditches, only at 
localities where it was presumed hidden substances might exist, to later impair the 
integrity of the levee, was continued. 

Repair 8. -^DwYiVk^ August and September inspectors were sent into the field and 
employed labor, constituting repair forces. 

During the flood of 1893 nearly all of the new levees had suffered more or less firow 
wave wash. Further, the sod on the river side which had not become well roofed 
before the river rose and covered it had died out. 

During the first spring and summer after the completion of a levee there is nsnally 
a strong growth of weeds ui>ou it, which if not cut and removed before matnntj. 
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'Will grow as prolifically the following season, and in a measure perpetuate them- 
selves. The growth of weeds is objectionable in that it chokes the grass, prevents 
its growth and consequent spreading, and in addition shades the embankment and 
keeps it soft. 

Suijeri'iaion. — The method of supervision was, in general, the same as last year. 
Two surveyors at $125 per month each, and one at $100 per month, were employed, 
wliose duty consisted in making surveys for new levees and the execution of all 
instrumental work at levees constructing and wlien completed. 

A large number of inspectors were employed and paid $60, $75, or $90 per month, 
acoording to the size or number of levees nader their local charge. 

The duties of inspectors consisted in seeing that specifications and detailed 
instructions were fulfilled, keeping a daily journal or record of the work, and sub- 
mitting weekly reports of force at work and progress. 

Inspection, — From time to time, as the boats were assigned to duty under my 
direction, the steamer liubyj tugs Comstock and Tilda, and the launch Alaska, were 
used for short periods in making inspection of levees. 

ATCHAFALAYA SECTION. 

A llotment — An allotment of $152,000 was made for levee work in this district for 
the fiscal year ending June 30, 1894. In addition, an unexpended balance of 
$25,344.19 was brought forward from the 1893 allotment, increasing the amount avail- 
able for 1894 expenditure to $177,344.19. An allotment of $152,000 for fiscal year 
ending Juno 30, 1895, was also made. 

Construction, — Contracts had been made during fiscal year of 1893 for construction 
of now levees at following places, to be paid for from 1894 allotment: 

Belle Vale (825,5 R), Missouri (840 R), Rebecca (857 R), Dunboyne Upper (865 R), 
Bello Grove (870 R), Celeste (872 R), Mount Salem (872 R), and Kabin (879 R). 

Of these Belle Yale, Missouri, Celeste, and Mount Salem were commenced previous 
toMay 3M893. 

The high water of 1893 caused a suspension of operations at each for a short time. 
Following the subsidence of the flood work was promptly resumed. The other 
levees were commenced early in the fall and completed during the winter. 

As a considerable balance of funds remained, contracts were made for the construc- 
tion of new levees, to be paid from same allotment, at Terras (766 R), Fleta(786 R), 
Provosty (798 R), St. Francis Church (798.5 R), Poplar Grove (831 R), Anchorage 
(832 R), Homestead (832.5 R), Port Allen (833 R), Nereaux (851 R), St. Louis (856 R), 
Golden Ridge (861 R), and Harrcll (866 R). 

"When the bids had been opened and proposed prices ascertained, Poplar Grove, 
Anchorage, and St. Louis were omitted lor want of funds. 

As soon as notice of acceptance of bids were received work was promptly started 
on these levees, and all were completed by March 15, 1894. 

Caving bank rendered a new levee necessary at Dorcyvillo (868.5 R), and as 
there were sufficient funds on hand to do the work proposals were invited by circu- 
lar letter and it was put under contract to John Scott &, Sons. 

Between Provosty (798 R) and St. Francis Church (798.5 R) levees the existing 
levee, 1,354 feet long, was of low grade and small section. As it ivas considered to 
have permanent location, it was considered advisable to raise and enlarge it to 
standard grade and section, and as funds were available it was done under supple- 
mental agreement with Hartnett & O'Brien, contractors for Provosty levee. 

At St. Francis Church (798.5) levee, a road crossing was constructed to afford the 
public access to a public ferry without doing injury to the embankment. 

Full Information as to lengths, heights, sections, cubic contents of embankments, 
etc., for individual levees will be found in tabulated statement. 

Muck or base ditch. — Of the 51,230 feet of levee built in this district, 758 feet of 
muck ditch, measuring 4 feet at top, 2 feet at bottom and 3 feet deep, wais dug, being 
about 1 per cent of the total length of levee. 

At Provosty (798 R) levee the upper end of levee crossed the bed of an old crevasse. 
Owing to the uncertain character of the ground which was to form the base of this 
part of the levee, and the opinion that ''rack heaps" of timber might be covered 
by the deposit, it was considered a<lvisable to fully explore same and expose such 
.subRtance for removal. To accomplish this a base ditch was dug near the center 
of the lovee and parallel thereto, measuring 10 feet wide on top, 5 feet wide on the 
bottom, and 6 feet deep. 

This ditch was 750 feet long. No timber "racks'' were found, but only here and 
there a large log, which was dug out and removed. 

AtFIeta (786 R) the levee line traversed a section of ground on which there was 
an old sawmill. A considerable depression had originally existed, which was filled 
-with sawdust. A ditch was dug measuring 7 feet wide at top, 3 feet wide at bot- 
tom, 5 feet deep, and 523 feet long, to explore this sawdust bed, and in addition a 
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layer of several feet of sawdust was gathered and removed from the ground coTend 
by the base of the embankment. 

Surveys, — From time to time surveys were made for constmeiion of new levmat 
the followingpoints : 

Lakeland (799.5 R), Lobdell (823 R), Allendale (825 R), Poplar Grove Jtns 
(831 R), Poplar Grove lower (831.5 R), Anchorage (832 R), Australia (846.5 E„ 
Tullier (850 R), St. Louis (856 R), Whitecastle (869 R), and Old Hickory (873 K;. 

Ot these, Lakeland, Poplar Grove upper, Poplar Grove lower, Anchonge, Si 
Louis, and Old Hickory have been put under contract to be paid for from the 1896 
allotment. Up to May 31, 1894, no work has been done on any of them. 

General effectiveness. — Based on the linear length of the river, the channel tskenv 
the line of effective measurement, the 51,230 &et of embankment bnUt in tUadii- 
trict represents 47,589 feet of actual protection. 

The comparative lengths for individual levees will be found in the tabulated 
statement i'or levees. 

Tho general line of levee in this district, based on present standard of gndi. a 
estimated to averafi;e 13 feet high. Taking the contents of embankment of tiiae 
measurements as a basis of comparison, the 51,230 feet of embankment constncted 
would represent, approximately, 42,890 feet of levee, if applied at }>oints wheiv tlte 
average prevails. 

Repairs, — Wave wash was restored, weeds, removed and sodding replaced by kind 
labor at Barroza upper (823 R), Barroza middle (823 R), Belair (828 R), Eliza (8(2 Ki, 
Medora (852 R), Mayflower-Union (853 R), Fortville (855 R), Fortville lower (S5B), 
and Evergreen (857 R). 

In addition to the above work, wherever the drainage of borrow pits had becour 
impaired by sand deposit or otherwise, the drainage was restored by the same fofo. 

Abandonment and condition. — During the year a part of the Red River Laodin^ti 
Atchafalaya River (766 R) and Everffreen (857 R) levees was abandoned by them 
strnction of new levees. The total length abandoned was 1,546 feet, embnai| 
19,161.13 cubic yards. 

At the close of the year ending May 31, 1894, there are 173,146 feet of nisUn^ 
good levee built, in whole or in part, by the United States in this distict. 

Protection, — Up to the date of closing this report the river has lacked an STerafB 
of 9 feet of highest water stage and no protection work has been necessary. 

At Flcta (786 R) levee, owing to the inferior road in rear of levee dumfr bid 
weather, the embankment was being greatly iigured by passing vehicles. To pro- 
ven t further damage, a strong and permanent wire fence was erected at the had 
foot of the embankment, next to the road. Several ''spurs'* or cross fenees vere 
run across the top of the levee to obstruct passage of vehicles over that portion of it 
The fence accomplished its mission in a most satisfactory manner. 

LAFOURCHE SECTION. 

Allotment. — ^Au allotment of $90,000 was made for levee work in this district for 
the fiscal year ending June 30, 1894, and a similar amount for the fiscal vear ending 
June 30, 1895. 

An unexpended balance of $2,698.12 was brought forward from the 1893 allotoidit, 
increasing available funds for 1894 to $92,698.12. 

Construction. — At the close of my last annnal report contracts were in existence for 
the construction of the following levees, to be paid from the 1894 allotment. 

Melancon-Lemanvillo (893 R), Jamestown lower (897.5 R), St. Emma (904 Rl 
Magnolia (911 R), White Rose (918 R}, Flagtown (936.5 R), Speranza (937 B},u)d 
Aflhton (940 R). 

Of these Flagtown was completed and work had been started on White Roseaad 
Speranza, but was suspended for a few weeks, during the flood of 1893. 

As soon as the water had fallen several feet work was resumed and the levees cmb 
pie ted in a short while. 

At later dates during the fall tho remaining levees were commenced and all cou- 
ple ted by February 1, 1894. 

To exi)ond the available balance, surveys were made and bids invited for con- 
struction in Brookstown (896,5 R), Waterford (931 R), Providence (932 R),C(»/>- 
ersville (9U R), and Alice (945 R). 

The Alire Irvee bids were rejected owing to lack of funds. As soon as notices of 
accopt.'uice of bids were received, largo forcCvS were put to work at each levee, and all 
were completed well in advance of specified time. 

Tlio existing levee, 505 feet long, between the two sections of new levee at Mri- 
ancon-Lpmanville (893 K), is well removed from the river and having low ifiadf 
and Bm»ll section it was deemed atlvisable to bring it to same grade and sectional 
new levco on each side of it, which was done through supplemental agreement will 
Ovido Lac<mr, contractor for Melancon-Lemanville levees. 

Details for individual levees will be fouud in tabulated statement. 
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Jkfttrck or hase ditches. — No muck or base ditch was dug at any of the leyees in this 
ilist.x'ict, as the surroonding conditions did not warrant doing 6o. 

<w cneral effectitfcness. — The 31,944 feet of leveo built represents 80,220 feet of actual 
X»rotection, tho channel of the river taken as the line of effectiye measurement. The 
ooxnparative lengths for individual levees will be found in tabulated statement. 

17£.e general lino of levee in this district is estimated to average 11 feet high. If 
np -plied at localities where the average exists, tho 31,944 feet of embankment built 
would equal 28J085 feet. 

Jiepairn, — ^At Buena Vista Minnie (896 R), Jamestown (897 R), St. James Church 
(90X R), St. James Estate (902.5 R), Home Place (905.5 R), Lone Star (941.5 R), and 
X>a,vi8 (943 R) levees wave wash was restored, weeds cut and removed, embankment 
resocLded, and impaired drainage of pits restored by hired labor. 

u^handonment and amditiofi, — During the year a portion of the Jamestown (897 R) 
arnd Home Place (905.5 R) levees was abandoned on account of the construction of 
iie-w- levees. The total length abandoned was 496 feet, embracing 7,420.35 cubic 
yards. 

At the close of tho year ending May 31, 1894^ there are 58,764 feet of good existing 
levee built entirely by the United States in this district. 

Proteclion. — Up to the close of this report the river had merely left its banks and 
was several feet deep against some of the embankments. 

It ha« since receded and at present is against none. No protection work has been 
necessary. 

PONTCHARTRAIN SECTION. 

Allotment and disposition, — An allotment of $150,000 was made for levee work for 
fiscal year ending June 30, 1894, and a similar amount for fiscal year ending June 30, 
1895, 

A balance of $7,551.72 was brought forward from 1893 allotment, making 
$157,551.72 available for exx>enditnre during 1894. 

mConsimction, — At the close of my last annual report contracts were in existence 
for the construction of levees at the following places, to be paid from 1894 allot- 
ment: 

Shannon lower (837 L), Maryland (872 L), Rescue (874 L), Southwood upper 
1874.7 L), Belle Helene (879 L), Houmas (890.5 L), Hester (908.5 L), St. Elmo 
(910 L), Poche (911 L), Terre Haute (921 L), and Prospect 936 L). 

At the close of that report, the St. Elmo and Pochft levees were* completed and 
work had been commenced at Maryland, Rescue, Hester, and Terre Haute. 

At Hester the contractors experimented with a mechanical device with which to 
construct the levee, but meeting with many breakdowns and lack of success finally 
abandoned the machine. 

Work at this levee was resumed October 12, 1893, with a team force. A levee 
called '^Venus'' was staked to join the lower end of the main line with the United 
States Tessier levee just beldV. It was thought the Venus levee would be con- 
structed in advance of high-water period, and the contractors for Hester levee were 
accordingly notified that they would not have to build the lower wing. 

Shortly following the completion of the main lino, and before work was com- 
menced at Venus, the river rose rapidly and threatened to pour through the open- 
ing. A force of men and teams were secured by the day, under open-market agree- 
ment, and under the direction of an inspector, built the wing. There was more 
than 3 feet of water against the wing embankment when completed. 

At Maryland, Rescue, and Terre Haute levees operations were interrupted for a 
short while by the high water of 1893. 

Work was promptly resumed at Terre Haute following a recession of the flood 
and tho levee completed on December 28, 1893. 

At Rescue the embankment was about 20 per cent completed when the crevasse 
which occurred at that place on June 23, 1893, washed it entirely away. 

The line was later on reestablished at a considerable distance in the rear of the 
original location, to avoid tho washouts made by the crevasse. This revised line 
was much longer and embraced about twice the yardage of the original contract. 
The contractor for the original line was given an equivalent yardage at the lower 
end, and the remainder of the line let under a new contract at a subsequent date. 

During tho fall additional contracts were made for levees at Conrad (840 L), Ben 
llur (846 L), Plaquemines Point (845 L), Hard Times (873 L), Rescue (874 L), College 
Point (903 L), Reserve (923 L), and Tnuleau (949 L). 
The contract for Rescue is represented as "Rescue No. 2" throughout this report. 
The contract for Trudeau covered that portion of tho levee which had not been 
completed under the annulled P. J. Coifraan contract of November 5, 1892. 

About one-fifth of the work contemplated under the College Point contract had to 
he omitted for want of funds. 

The majority of the 1894 contracts were vigorously prosecuted by large forces, 
resulting in their completion early in the season. 
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Of the entire number only two — Reserve and Trudeau— required extension of 
dates for completion, the former two days and the latter thirty days. 

Surveys. — Numerous surveys were made from time to time for constraction ^ 
enlargement of levees. When the flood of 1893 had receded, and the water hai 
reached a low stage so that the condition of bank, etc., might be carefaUv nou4 
and considered, a detailed inspection was made, covering the entire levce'line ia 
this district. As a result of that inspection surveys were made at the foUowioi 
places : 

Laurel Lower (839 L), Ben Hur Lower (846.5 L), Towles to Billings (851.5 L),DeD. 
nis (854.5 L), Grenada (858.5 L), Sunshine (860 L), Virginia (865 £), Lorio(867Li 
Point Clear (867.5 L), Point Clear Lower (869 L), Arizona (873 L), Revenue (874 L;' 
Linwood (878 L). Colomb Park (899 L), Uncle Sam (901 L), Convent (908 L). Vcdtm 
(909 L), Longue Vne (910.5 L), Sport (915 L), Hope Lower (917 L), Belle Point (9(2 L) 
Good Hope (934.5 L), Rost (940 L), Modoc (940.5 L), and Frellsen (945 L). 

At different dates these levees were put under contract to be paid for from the 1895 
allotment. 

The Pontchartrain levee board arranged with the holders to complete all but 
Venus, Sport, Hope Lower, Rost, and Modoc levees in advance of 1894 high water. 

Large forces were employed and the contractors particularly diligent in parting 
work. All were completed well in advance of the flood, and by April 27, 1894, except 
Revenue, Convent, and Belle Point. 

These are large ^orks. They were put under contract so late in the aeasootltat 
only a portion of the work could be done when operations were suspended doiiiu 
March and April by the river reaching a stage where it left its banks and eoverS 
the ground from which construction material must be obtained. 

At Grenada (858.5 L) the work dono consisted in rectifying and enlarging an old 
levee which was ver^ badly cut with leaks. 

The ali^ment, originally bad, was corrected, the old embankment cut down, and 
wasted within the base stakes of the new cross section, and a large base ditch, mett- 
nring 10 feet at top, 4 feet at bottom, and from 5 to 6 feet deep, dug. This ditch tii 
6,745 feet long. 

In connection with the 1894 and 1895 contracts it is to be stated that wbercverit 
was deemed ''a win^/^ by which is meant that portion of the levee connecting tlie 
main or back line with the old levee in front, would aff'ord only temporary seiriee 
and would within several years have to be abandoned by the continuation of &e 
main or back lide, such wing was, as a matter of economy, built to a lower grado 
and smaller section than the practically permanent portion of the levee. 

This was done at Conrad (840 L), Rescue No. 1 (874 L), Uncle Sam (901 L), CoUea 
Point (903 L), Hester (908.5 L), and Poche (910.5 L). 

To afford access to a public ferry and to prevent misuse of the levee a road cnmn^ 
was built at Plaquemines Point (845 L.), and Point Clear Lower (869 L). 

Details of all work will be found in accompanying tabulated statement. 

JlfttcAr or base ditch.^On the 116,808 feet of levee built, 2,685 feet of muck or hue 
ditch, measuring 4 feet at top, 2 feet at bottom, and 3 feet deep was excavated, being 
about 2i per cent of the total length of line. 

General effectiveness, — The 1 16,8(& feet of levee built represents 118,878 feet of effect- 
iveness, the channel of the river being taken as the line of measurement. Tlie 
comparative lengths fof individual levees will bo found in tabulated statement. 

The levee system in this district is estimated to average about 11 feet hiji^h. Tbe 
116,808 feet of completed levee would therefore represent 87,612 feet if placement 
had been made at points where the average prevails. 

Jiepairs. — Wave wash was restored, weeds cut and removed, embankment resodded 
where required and drainage of borrow pits corrected by hired labor at foUofring 
levees: 

Shannon (837 L), Martinez (842 L), Lopez (844.5 L), Gav to ITollvwood (845 U 
Burtville (847 L), Woodstock (847.5 L), Hermitage (850 L), Towles (851 L), Billings 
(852.3 L), Grenada to Mount Olive (856.5 L), Jolisant (858.8 L), Oakley to St. Gabriel 
(862 L), Southwood (875.5 L), Southwood Kxtension (876.5 L), Ashland to Limrwxl 
(878 L), Dicharry (882 L), Dicharry Lower (883 L), Burnside ^891 L), Union Upper 
(893 L), Union (893 L). Union Lower (893 L), Tippecanoe (894 L), Irvine (8W.2L1. 
Petavin (894.5 L), Whitehall (895 L), Lilly (900.5 L), College Point to 8t JdiM 
(903.5 L), Tessier (909.5 L), St. Elmo (910 L), Poche (911 L), Hope (916.5 L), Tcrw 
Haute to Hope (919.5 L), Cornland (922 L), Destrahan (939 L), Frellsen to Almedii 
(942.5 L), and Southport (955.5 L). 

In addition to the work specified, wherever wooden revetment had been placed 
during la.st high water, it was carefully removed and stored for future use. 

Under open-market agreement men, mules, and tools were furnished by Messrs. 
Porter & Stamps, and the '^Coffman" portion of the Trudeau (949 L) levee irss 
thoroughly repaired and i>ut in good condition. 

Ahandonment and condition. — During the year portions of the Shannon (837 L), 
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CoTirad (840 L), Gay to Hollywood (845 L), Soutbwood (875.5 L), Ashland to Linwood 
(878 L), Lilly (900.5 L), Collego Point to St. Michael (903.5 L), St. Elmo (910 L), 
and Poche (911 L) levees waa abandoned on account of construction of new lines. 
Tlio total length of levee abandoned was 5,309 feet, embracing '67,073.65 cubic yards. 

At the close of the year ending May 31, 1894, there are 245,505 feet of good exist- 
ing levee built wholly or in part by the United States in this district. 

I^rotection, — As the river merely left its banks and acquired a depth of several feet 
agn inst the embankment, afterwards receding, no protection work has been necessary 
except at Prospect (936 L), where, during a storm, the embankment was badly wave 
washed. 

To prevent further washing an iu8i)ector and material was sent to the levee, and 
a rough, temporary wooden revetment constructed. 

SIMMESPOHT LKVEE. 

(Under the appropriation for improving Red and Atchafalaya rivers.) 
This levee was originally 1,358 feet long, of which 438 feet were rectified and 
rebuilt last season. 

All additional allotment of $1,000 was made this year with which to repair and 
rebuild the remaining length. 

The work was let by formal advertisement to F. L. Cason. Operations were insti- 
tuted on November 12, 1893, but a small force was employed, and the contract com- 
pleted and accepted on December 9, 1893. 

The 920 feet were enlarged to a grade 2^ feet above the 1892 high water; crown, 
G feet wide; river slope, 3 to 1, and land slope 2^ to 1, which is the same grade and 
section on which the 438 feet was built last season. 

The work embraced 5,326.37 cubic yards, at 14.99 cents, which, with cost of inspec- 
tion and traveling expenses of surveyors and inspector, aggregate a cost of $886.54. 
Very respectfully, your obedient servant, 

W. J. Hardek, 

Assistant Engineer. 
Capt. John Millie, 

Corps of Engineers, U. S. A. 



The report of Assistant Engineer John Smyth, jr., in local charge of the Lake 
liorgne and Barataria levee districts, is as follows : 

New Orleans, La., May 1, 1804, 
Sir : I have the honor to submit the following report of the surveys, construction, 

and repair of levees in the Lake Borgne and Barataria levee districts for the vear 

ending April 30, 1894. 

I ws)s assigned to dutv as assistant engineer in local charge of these districts on 

.July 1, 1893. 

At date of last annual report the only work under construction was Irving levee 

(975 L), in the Lake Borgne district, where about 20,000 bubic yards of earth had 

been put in place. For further mention of this levee see '* Construction," Lake 

Borgne district. 

SrRVEYS. 

Surveys were made or revised for the following proposed levees, new and enlarge- 
ment : 

Battle Ground (969.5 L), Irving (975 L), Carnarvon (978.5 L), Orange Grove (979.5 L), 
St. Clair (982 L), Mon PJaisir (983 L), Magnolia (979 R), Fort St. Leon middle 
(980.5 R), Belle Chasse (981.5 R), Kearney (982.5 R), St. Anne (984 R), Oakville 
(990 R), Dobard (992.5 R), Star (995.5 R), Ironton (999.7 R), Myrtle Grove (1,002. 3 R), 
Oakland (1,003.2 R), Deer Range (1,C04 R). 

Preliminary surveys have been made for the following levees to be built with 
funds for the fiscal year ending June 30, 1895 : Sugarhouse (970.6 L), Merritt (976 L), 
Poydras (977.4 L), Carnarvon upper (978 L), Stella (986 L), Greenwood (990 L), 
Kearnev upper (982.2 R), Kearney lower (983.1 R), Live Oak upper (991.8 R), La 
Rose (1,003.4 R), Purcell (1,003.8 R). 

Levees will probably be necessary at Concord lower (986.7 R), Cedar Grove (989 R), 
Sarah (990.7 R), and I'airview (996.7 L), before the high-water season of 1895. 

LAKE BORGNE DISTRICT. 

Construction. — Battle Ground Jevec (969.5 L). This consists of five sections, namely : 

Slaughter House extension, Gueringer, Rhodes, Chalmette Cemetery, and Mercier. 

Slaughter House extension section was enlarged by United States force on quarter- 

ENG 94 ISO 
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boat Delta to withstand the high water of 1893. Bnt from station 5 to staticn 21 4.^3 
it was too low, and in consequence has been raised this year to a net gndeof i^ 
feet above the highest water of 1893. The portion of levee enlarged tiiis year is 
lyf^ feet long ana joins at its lower end the npper end of Roy levee of 189S-^. 

Gueringer section connects the Roy and Bonzano loTeee of 1892~'93. It is pnctl. 
cally a new levee, and the portion of old leveo abandoned was used in construction 
of the new levee. 

Rhodes section connects Bonzano and Chalmette cemetery levees of ISS^-'SS, u\ 
consists of 317 feet of enlargement and 1,034 feet of uew^ levee. The Clial]Berii> 
cemetery shell road was crossed in two places by this line, and a coDsidenil^le 
amount of shells was necessarily remove<l. 

Chalmette cemetery section is a new levee. It connects the Chalmette Cemetery 
and Deboiisbel levees of 1892-'93. This section of levee runs immediately in frost 
of the ''National cemetery Chalmette, '' and its construction necessitated the ranor- 
ing of a portion of the iron fence in front of thocemetery together with 12 lineaif^t 
of the brick wall on lower boundary, and the rebuilding of §6 linear feet of tbe ma 
fence on a line about, an average of, 8 feet farther back. The removing andrebaik- 
ing of this fence was done under separate contract at a cost, to the UnitisdSUtei,9( 
$95. Permission to remove the fence was obtained from the Qnartermaster-Gi^ia] 
approved by the Secretary of War, through the Chief of Engineers, on Septtabtfr 
12, 1893. 

Mercier section is a new levee. It begins at the lower end of the Debooshel lerse 
of 1892-'93, and extends downstream 1,200 feet connecting at its lower end vitji as 
old levee recently repaired by local auUioritiea. 

The completion of embankment in these sections makes a continuonslineof Uniteii 
States levee, all revetted, from the npper end of Slaughter House extension Mctin 
to the lower end of Mercier section of Battle Ground levee, a distance of about It 
miles. 

Irving levee {975 L). — This levee consists of 983 linear feet of iHilargement sod 4^ 
linear feet of new levee. It commences at the lower end of Story lower IcTee 0! 
1892-'93, and extends down to the upper end of the State dike across the Lake Boipe 
Canal. The old levee abandoned by this line is of inferior section and heigbtakl 
too near the river bank to have justified enlargement. A portion of this old lei-f 
was used in construction of the new one. 

Carnarvon lerce {078.5 L), — ^This is a new levco which was staked out in Oetokr. 
1892, but was not built during that season for the lack of funds. 

Much trouble has been experienced in the construction of this levee. 

That portion of embankment extending from station 13 to station 17 commcDeed 
to sink, or slough, on January 4, 1894, when earth had been placed to a height of 
about 4 feet below gross grade. This levee lino runs through field and landvliifb 
was occupie<l by negro cabins, and just baek of where wero found the renuinsofaa 
old sugar mill. The land occupied by tlie sinking portion of embankment was gnvii 
with Bermuda grass and was seemingly similar to that found along the low^cosst 
generally, there being nothing to indicate unstability of foundation. 

After sinking had been discovered a careful inspection of vicinity was made, bet 
no evidence of the former existence of any artificial or natural drain was diBcoTered. 
There was an old pond to river side of embankment between station 10 and sUucd 
ll-f-15, a portion of which was filled to obtain required berm. This pond is aip- 
posed to have been used to supply water to sugar-house, remains of which trere 
above mentioned. The citizens of this section of country have been questioned, asti, 
as well ss can be learned, there was at one time a crevasse in this vicinity, though 
its exact location can not be given. It is supposed to have occurred betTreentk 
years 1840 and 1850. 

Work on this levee was commenced with wheel-scrapers, but on January 26, 1^, 
wheelbarrows were substituted. 

This latter force continued work, making little progress toward satisfactory com- 
X)letion, until March 27, when nil work was seemingly abandoned by contractor's force. 

Owing to the continued sinking of embankment and probability of higher st»jr«'of 
river a quarter boat with wheelbarrow force was sent to this levee by the rnit^tl 
States March 30, 1894. This United States force continued work on the sinking por- 
tion (station 10 to station 13-| 15, only) until April 20, when crowTi of embankment 
was raised to about net grade. This being about 6 feet above level of water in rim 
on tliat date, and rate of sinking small, it was considered practically -safe for tbr 
]»resent and work was discontinued. Quarter boat was returned to Govcrameni 
depot and force dismissed. 

Embankment from station 10-|-50 to station 12 -f 50 shows slight sinking simt 
April 20, but with present stage of river little trouble may be expected. However, 
should the river reach a stage approximating the extreme high water of lastseaaHi. 
additional work will no doubt be necessarv. 
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Orange Grove levee {979.5 i). — This levee consists of two sections, upper and lower. 
The nppcr section connects the Orange Grove upper and lower levees of 1892-'93. 
rho lo'wer section begins at the lower end of Orange Grove lower of 1892-'93, and 
extends downstream a distance of 743 feet, connecting with a levee of good section 
iDcl heigrbt recently built by local authorities. Both sections are new levees. 

English Turn (981 X), — This is a new levee which was completed before date of 
last annual report, but paid for out of allotment for this year. Old levee aban- 
loned by this line is of inferior section and height, and very near caving bank. 

SL Clair levee {9S2 L). — This levee consists of 4,054 linear feet of enlargement and 
J,023 feet of new levee. 

It connects English Turn and Men Plaisir levees of this year. That portion of old 
levee to river side of new line, between station 8 and station 29 -f I5> was abandoned 
owing to improper alignment and the existence of numerous crayfish leaks. The 
portion of old levee abandoned by the lower portion of new line was too near river 
bank to justify enlargement. 

Mon Plaisir levee (983 L). — ^This is a new levee Joining at its upper end the lower end 
of St. Clair levee and at its lower end with a new levee called ''Scarsdale/' built 
this season by local authorities. The old levee abandoned by this line was of inferior 
section and height and too near river bank to justify enlargement. Portions of the 
old levee used iu construction of the new. 

REPAIRS. 

Levees 1892-93,— On July 31, 1893, quarter boat " C was prepared for work of 
repairing such damages as had been done to levees during high water of 1893, and 
on Angriist 1 it was towed to Slaughter House levee (968 L). On August 2 decked 
barge No. 16 from New Orleans Harbor was towed to same place with additional 
tools and material. This force, with master laborer in immediate charge, floated 
from point to point,' and, with few exceptions, was towed only when necessary to 
cross the river. 

This method of transporting quarter boat and barge would, however, be at some 
seasons of the year impossible owing to varying high winds, but when small force is 
employed and time is no object the cheapness of tbis plan would recommend it not- 
withstanding the difficulties usually encountered. 

Work accompliched by this force is as follows : 

Wire fence at Slaughter House extension levee was repaired. Revetment repaired 
and slopes washed by waves restored at Roy, Bonzano, Chalmette cemetery, Debou- 
shel, Story upper and Story lower levees. Crayfish leaks cut out, cut refilled, and 
earth tamped at Pecan Grove and Story upper levees. Line of tile drains found 
under lower end of Story lower levee cut out, cut refilled, and earth tamped. Bor- 
row pits drained at Pecan Grove, Story lower, Orange Grove upper and English 
Turn levees. Where weeds had grown on levees they were cleared off, and where 
sediment had choked tile-drain outlets it was removed. 

BARATARIA DISTRICT. 

Cimeiruciion — Magnolia levee (979 R), — This consists of two sections of new levee. 
Tlie upper section is 2,500 feet long, and connects the upper and lower sections of 
the Magnolia levee of 1892-'93. In the construction of this section it was found 
advisable to abandon about 410 feet of the upper portion of Magnolia lower section 
of 1892-'93 owing to its being near a washing bank, and to the existence of a large 
leak, caused by crayfish or muskrats. The comparatively new revetment on aban- 
doned portion of United States levee was removed and rebuilt on the lower portion 
of the upper section 1893-'94, being 414.6 linear feet. This was done under separate 
contract for 25 cents per linear foot. 

The lower section of this year connects the Magnolia lower section and Fort St. 
Leon upper levees of 1892-'93. 

Fort St. Leon middle levee (980,5 iJ).— This consists of 2,134 linear feet of new levee 
sind 1,656 feet of enlargement, and connects the Fort St, Leon upper and lower 
levees of 1892-- 93. 

Belle Chasse levee (981,5 R). — This consists of 5,008 linear feet of new levee, and 
693 feet of enlargement. It connects the Fort St. Leon lower and Belle Chasse cre- 
vasse levees of 1892-'93. The old levee abandoned was too near the river bank to 
justify enlargement, about 100 feet caved into the river during construction of the 
new levee. 

Kearvey levee (P5f.5-R).— This is a new levee beginning at a point 1,251 feet below 
tlic Belle Chasse crevasse levee of 1892-^93, and extending downstream it joins at 
its lower end a new levee built this season by local authorities. 

St, Anne levee (994 li). — This is enlargement of an old levee, and connects the mid- 
dle and lower sections of the Belle Chasse to Concession levee of 1892-'93. 
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Oakville levee (990 It), — This is a new leveo built back of an old and insnfiiciet 
embankment which was too near the river bank to justify enlargement. Tlwoli 
levee abandoned was used in construction of the new. 

Star levee {995.5 R). — This levee consists of 520 linear feet of new levee »dl(K^ 
feet of enlargement. That portion enlarged h<ad been badly washed by ware>, ri. 
was of inferior section and height. The portion of old levee abandoned waaleaVr, 
and had caused much uneasiness during high wat^r of 1893. It was used Id t^i 
struction of the new levee. 

fronton (999.7 i?). — This is enlargement of an old levee of good height bntinfwier 
section, and badly wave-washed. 

Myrtle^ Grove (1,002.3 R). — This is a new levee built back of an old and injBoffiri.iit 
embankment which is immediately on the river bank. Cuts were made throngiiflld 
levee to drain borrow pits; otherwise it remains undisturbed. 

Oakland levee' (1,003.3 i?).— This levee consist* of 444 linear feet of enlarg«ne.t 
and 756 feet of new levee. The old levee was abandoned owing to improper 3%. 
ment and to the existence of many leaks, which gave considerable trouble daiis* 
high water of 1893. It was used in the construction of the new levee. 

Deer Range levee (1,004 R). — This is a new levee built back of an old embanknci: 
of very low grade and inferior section. The old levee was used in constrncting tte 
new. 

This levee was built instead of the Dobard levee (992.5 R), which was not consid- 
ered necessary this season, under the same contract and the same price perrcLi, 
yard. Supplemental articles of agreement November 25, 1^3. 

RRPAIItS. 

Levees of 1892-'93. The same quarter boat, barge, and force as in the Lake Borg» 
district was used in this. 

Work accomplished as follows: 

Crayfish leaks cut out, cuts refilled, and earth tamped at Magnolia lower sectia 
and Belle Chasse crevasse levees. Revetment repaired on Belle Chasse to Conottui 
middle section. Slopes, where washed, restored at Belle Chasse to Concession oppe 
section and Happy Point, Pits drained at Fort St, Leon lower, Belle Cha«c» 
vnsse and Happy Point levees. Where weeds had grown on levees they wereeleifti 
off, and where sediment had choked tile-drain outlets it was removed. 

The quarter boat was kept in service until September 18, 1893, when it ns 
returned to Government depot, and on September 19 barge No. 16 was tamed orcr 
to New Orleans harbor. 

KKVETMKXT. 

Where revetment was built the following plan was adopted : The facing va 
mafle of planks 1^ inches thick, width being from 6 to 18 inches, and Bnfficieiitly 
long to be driven not less than 6 inches below the original surface of groand. 

These planks were nailed to two rails 2 by 6 inches by 18 feet, one flash with imd 
one 4 feet below top of facing. 

These rails were nailed to 3 by 4 inch posts which projected 6 inches above and 
6 inches below the facing planks. Post« were driven 9 feet apart in the riw 
slope of levee at a distance of 12 feet from center line. These posts have each one 
brace, 2 by 6 inches by 13 feet, which extends 6 inches over top of revetment ind 
notched to fit down over ton of revetment, thereby giving more strength to resist 

Pressure from river side. Tne braces were nailed to iiosts, the upper sarfaw of 
race being about 1 inch below top of post. The other end of brace was nailed t? 
three stakes placed as follows: One, 2 by 6 inches by 3 feet, driven 1 foot to land side 
of river edge of crown ; one, 3 by 4 inches by 3 feet, driven in center of crownof leT« 
and on opposite side of brace to stake first mentione<l ; one, 3 by 4 inches by 3 inches, 
driven 1 foot to land side of center line of levee and at end of brace as a bnttiof 
stake, in order that any jar received by revetment from floating logs, etc., might not 
bo thrown entirely upon nails on the other two stakes. After posta, rails, and fafin;; 
had been put in place an additional rail 2 by 6 inches was nailed on oatsideof ml 
flush with top of facing to prevent planks forming tho same being easily remoTed. 

Nails used in securing braces to posts and stakes and rails to posts wereO-ioch 
wire nails; those used in securing facing to rails were 4^-inch wire nails. Lumber 
used was sound heart cypress, free from shakes, sap, loose knots, or other Benon5 
defects. Sound "pecky" lumber permitted if peek did not go entirely through. 

Plan ofconstruftion. — A trench was dug in river slo])e of levee 12 feet from centff 
line to within 18 inches of full depth of facing, 

Tho side of trench agamst which revetment was to rest was made straight and of 
proper slope — i. c, 1 to 8. 

Posts were put in place and driven 2 feet into earth which had not been disturbed- 
After the two rails were nailed to posts the planks for facing were driven and nail* 
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and tho outer rail nailed on, the braces were nailed in place, all projecting points of 
11 sills clinched, and trench refilled with earth thoroughly tamped. 

HIGH-WATER PIIOTECTIOX. 

At date of this report the river reached a stage of 13.4 feet at New Orleans, 4.5 feet 
l>©low the highest previous record. 

, LAKE BORGNE DISTRICT. 

Defects in levees so far developed are as follows : 

Slaughter housey 1892-^93 {968,5 i).— Slight wave wash inside of revetment at sta- 
tion plus 40. 

Slaughter-house extension section of tho Battle Ground levee (969.5 L). Wave 
^w.-isli inside of revetment. This has been arrested. Cost of labor, $11. 

Roy levee, 1892-93 (969 X). — Wave wash inside of revetment station to plus 40; 
has been arrested. Cost of labor, $5. 

All other United States levees in this district are in good condition. 

There is a large crayfish leak in old levee on Caernarvon plantation, which is being 
worked on by local authorities. Local boards have inspected along line of levee 
Ironi Slaughter House (968.5 L) to Point a la Hache (1010 L). 

BARATARIA DISTRICT. 

Defects in levees so far developed are as follows: Belle Chasse levee (981.5 R). 
Some seepage along toe of land slope from station 2 to station 9. 

Deer range levee (1004 E). — Slight wave wash at station 3 to station 4. 

All other United States levees in this district are in good condition. 

T.,ocal boards have inspectors along line of levee from Magnolia plantation (978.2 R) 
to the Socola Canal (1015.1 R). 

LEVEKS 1894-'95, LAKE ISORGNE DISTRICT. 

Construction of 1894-'95 levees in this district has not been commenced. 

Levees as now contemplated are as follows: Sugar House (970.6 L). This will 
be i\ new levee 1,280 feet long. Contract awarded to I. R. Bobbit, for 14^ cents per 
cubic yard. Date of contract, December 1, 1893. 

Merritt (970 X).— This levee will consist of two sections. The upper section is to 
l)c a new levee commencing at a point about 660 feet below the Lake Borgne Canal, 
and extending downstream for a distance of 1,424 feet, connecting with the upper 
end of the Merritts crevasse levee built by local authorities during the season of 
1892-'93. The lower section consists of 1,593 feet of enlargement, and 1,197 feet of 
new levee. 

It will commence at the lower end of the Merritts crevasse levee just mentioned, 
and extend down to join the I'nited States Repose levee 1892-'93. Contract awarded 
John Mahoney for 13.85 cents per cubic yard. Date of contract, December 1, 1893, 

Poijaras (977,4 X).— This is to be a new levee 3,037 feet long, back of an existing 
levee which is threatened by caving bank. 

Caernarvon upper (978 L). — This will be a new levee 1,403 feet long, back of an old 
levee in which there are many crayfish leaks. 

Stella (986 Z).— This will consist of 825 feet of enlargement and 2,633 feet of now 
levee. There was an old levee in front of this proposed line which washed away 
during flood of 1893, and water was held out by another smaller levee to the rear. 
A portion of this rear levee is intended to be enlarged, and a portion will be back of 
the new line. Contract for construction of new levee awarded Jeffries & Dameron 
for 13 cents per cubic yard. Date of contract, December 1, 1893. 

Greenwood (990 i).— This is to be a new levee 3^009 feet lon§. The front levee to 
bo abandoned Dy this line is threatened in many places by caving bank. 

Contract for construction of the new levee was awarded Donovan, Daley & Co. 
for 12,90 cents per cubic yard for embankment, and 10 cents per cubic yard for filled 
excavations. Date of contract, January 28, 1894. 

Remark, — The foregoing is of levees as now contemplated. However, after the 
present flood season shall nave passed, the conditions may be changed, necessitating 
tho modification or abandonment of some of these lines. 

LEVEES 1894 -'95, BARATARIA DISTRICT. 

Construction of 1894-'95 levees in this district has not been commenced. 

Levees as now contemplated are as follows: Kearney upper (982.2 R). This is to 
be a new line 1,243 feet long, connecting Belle Chasse crevasse levee 1892-'93, and 
Kearney levee 1893-'94. 
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Kearney lower {98S,1 JR). — This is to be a new levee 1,061 feet long, connecting tk 
upper and middle sections of Belle Chasse to Concession levee 1892-'93. 

A portion of the middle section will have to be abandoned owing to caving l^ask. 

Live Oak upper (991.8 B). — This is to be a new levee 870 feet long, connecting^ 
upper and lower sections of the Live Oak lovee of 1892-'93. 

La Bose {1003,4 iS).— This is to consist of 620 feet of enlargement and 1,241 ieet<tf 
uow levee. It will begin at the lower end of the Oakland levee 1893-'94 and eiUid 
downstream, connecting with the upper back angle of levee recently built bj lool 
authorities. 

Purcell {1003.8 1?).— This is to be a new levee beginning at a point 900 feel bebv 
the lower end of the proposed La Rose line and extending downstream a distsftn 
of 1,976 feet, connecting with the Deer Range levee 1893-'94. 

liemarlcs. — The following is of levees as now contemplated. However, after piesest 
flood season shall have passed, the conditions may be changed necessitatixig the modi- 
fication or abandonment of some of these lines, 

SUMMARY. 

Lake Borgne dietrict. — The completion of 1893-'94 work makes in this district toUl 
length of United States lines 8.67 miles, aggregating 372,597.68 cnbio yards of eutk 
and 17,479.5 linear feet of revetment. 

Lost by caving and abandonment from May 1, 1893, to May 1, 1894, 89,637 cnbk 
yards. 

Tho line of levee from Point a la Hache to Fort St. Philip was badly damaged bj 
the storm of October 1 and 2, 1893^ and while some repairs have been made 1^ 
farmers and police jnry of Plaqaemine Parish, there is still much work neesBBtrr 
to obtain a safe line of levee. 

Barataria district — The completion of 1893-'94 work makes in this district totil 
length of United States levees 10.62 miles, aggregating 356,692.91 cubic yards d 
earth and 22,929.5 linear feet of revetment. 

Lost by caving or abandonment from May 1, 1893, to May 1, 18^, 89,693 cable 
yards of earth. 

The line of levee from a point about 2 miles below the Socola Canal down to Fort 
Jackson sustained much injury from the storm of October 1 and 2, 1898, being ii 
many places entirely washed away. The damage has been partially repair^ bj 
farmers along tho line, assisted by a trivial appropriation of the police jury of 
Plaquemine Parish. But as crops were a total loss the farmers are so impoveriaiied 
that any appreciable outlay on their part for extensive repairs was impossibie. 
Nearly all of the levees in this stretch are small and insnfflcient, and located imiw- 
diately on the river bank. 

Very respectfully, your obedient servant, 

J. Smyth, Jb., 
Aeeistant Emgimeer. 

Capt. John Millis, 

Corps of Engineers, V. S. A. 



HIGH WATER OF 1893. 

The following table shows the data and reading of the high-water mark at each 
of the regular gauges in this district for the four successive floods of 1890, 1891, 
1892, and 1893: 



Gaufres. 



1890. 



Vicksburg 

St. Joseph 

Natchez 

Red River Landing . . . 

Harbrcfi 

Rayoii Sara 

Baton Kongo 

rkiqm*miiie 

DonaldRonvillo 

CoUopo Point 

Carrollton 

Xe w Orleans 

Fort Jackson 



Read- 
ing. 

49.05 
45.15 
48.60 
48.80 
49.70 
41.20 
30.60 
31. 90 



Date. 



1891. 



Apr. 24-25 
j A:»r.23 

...do 

.-..do 

'....do 

I Apr. 21 

Apr. 21-22 
! Apr. 22 



Read- 
ing. 

48.10 
43.80 
46.50 
45.48 
45.65 
38.80 
35.55 
31.05 



Date. 



Apr. 4 
Apr. 11 
Apr. 12 
Apr. 27 
Apr. 25 
Apr. 30 
May 5 
Apr. 15 



1892. 



23. 90 I Mar. IC 
16. 10 1 Mar. 17 
16. 70 Mar. 21 



23.45 Mar. 16 
16 I .do.... 
16.40 Mar. 17 
6.70 Mar. 31 



Read- 
tog. 

48.40 
44.55 
48.10 
48.87 
49.70 
42.25 
38.45 
33.70 
30.15 
25.45 
17.25 
17.60 
6.85 



1893. 






Date. 



June 4 
Jane- 3 
Jane 26 
Jnno 27 
June 28 
...do.... 
...do....; 
June 13 I 
...do. ...I 
June 12 ' 
June 13 
Jane 11 
Jane 13 



ing. 



Dtlf. 



48.90 MayS-S. 
4S.95 \ May SB. 
46. 80 May S. 
47.72 Jnii«& 
48.70 Jtiw» 
41.50 , June Si 
38. 40 : Jane 23. 

I Do. 
Do. 
JnneSt 

jBB«2i 

Joie li 

1 



33.75 
30.60 
26 

17.45 
17.90 
6.70 
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It will be obserred that below Baton Roage the water was highest in 1893^ and for 
"this portion of the river it exceeded all previous records. 

Above Baton Rouge the river has several times reached a higher flood plane than it 
did in 1893. 

Besides its excessive height in the lower, river the flood of 1893 was remarkable for 
its lateness, its long duration, and in the effects of the Rescue crevasse. There was 
a nearer approximation to the conditions which may be expected when the levee 
system shall be completed than has ever before occurred. 

No break took place in any United States levee, and the crevasses that did occur 
^were all below Baton Rouge. The only crevasse that was not closed was the Rescue. 

Particulars of the crevasses are given in the following table: 

Crevasse table. 



Kame of crevasse. 



JPontckartrain leves 
distriet. 



McCuUom . 

Kescue 

Uncle Sam. 
Reserve ... 



Ittihe Borgne Uvee 
dUtriet 



Below 
Cairo. 



Occurrence. 



Closed. 



Bate. I Hour. 

I 



MUe$. 

874 
901 
921 



St.Clair 902 

Harlem 1,003 

Pierre Cas86 1,013 

Barataria levee district.' 

Ma^olia 979 

liartholemy 1. OU 



Jnne 13 
Jnne 23 
Jnne 18 
...do.... 


Jnne M 
Jnne 18 
Jnne 20 


Jnne 15 
Jnne 14 



11 p.m 

10:30 a.m. 
11:30 p.m. 
7 p.m 



12m.. 
4 p. m. 
a.m. 



9 a.m. 
12 m.. 



Date. Hour. 



Jnne 14 



June 20 
June 21 



Jnne 15 
June 30 
June 20 



June 25 
Jnne 15 



8 p.] 



1 a.m.. 
6 p.m.. 



11 a.m. 
2 p. m . . 
5 p.m.. 



6 a.m.. 
6 p.m.. 



Maxi. 
mnm 
width 

of 
break. 



Feet. 

08 
1,247 

40 
128 



10 

187 
12 



Cribbing. 



Length Width 
or of. 



Feet 
239 



235 
200 



100 



Feet. 

27 



25 
32 



* Mud box. 



Name of crevasse. 



Pontehartrain levee dietriet. 



McCnllom . 

Kescue 

Uncle Sam. 
Reserve.... 



LaJce Borgne levee district. 



St.Clair 

Harlem 

Piorro Coss^ . 



Barataria levee district. 



Magnolia . . . 
Hartholemy. 



Depth of water around 
cribbing. 



Maxi- Mini- 
mnm. ' mnm. 



Feet. 
5 



5.2 
12.5 



6.5 

8 

5 



Feet. 
3.5 



3.9 
8.5 



Cause of break. 



Mean. 



Feet. 
4.5 



4.5 
10.4 



4.5 

5 

4 



4.5 
5.2 



Crayfish leak 

Wave wash 

Unknown 

Refilled crayfish 
leak. 

Crayfish leak 

Rice finme 

Leak 

Crayfish leak 

Rico fiume 



Estimated 
maximum 
discharge, 
cubic feet 
per second. 



3,366 

132,000 

1,980 

14,641 



Approxi- 
mate 
cost of 
closure. 



$2,300 

I i,'750 

I 16,000 



350 

8,050 I 

335 



430 
400 



50 

4,300 



100 
30 



The work done by this office to assist in maintaining the levees consisted in fur- 
nishing and delivering sacks, lumber, and nails, and in moving material with the 
boats and barges of the district. 

The successful closing of the Reserve crevasse was the most remarkable piece of 
work of its kind that has ever been accomplished in this district. 
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The foUowinc tabic gives details of condition, etc., of all United States Inees 
in this district during the flood of 1893 : 



Xame of levco. 



Below 
Cairo. 



Bonk. 



Lower Tensa» district. \ 



Bedfonl 

Hard Times- Wilson . 



Hard Times 

Evergreen 

HardscrabLle, uppt^r (old) . 



Hartiscrabble (new) . 

Bondurant (olcl) 

Bondnrant (now) — 



Kempo (whole line), 
(.iibsons Landing . . . 



Lake Concordia (whole lino)' 

I 

Amauldia , 

Henderson 



Deer Park 

Green to Fairview . 



t 



Miles. 
0(K> I 
G31 I 

633 

63G 

638.5 

G30 
042 
643.5 

658 ' 
683.5 

700 ' 

702 

713 

722.5 I 
724 I 



B. 
R. 

R. 

R. 

R. 

R. 
R. 
R. 

R. 
R. 

R. 

R. 

R. 

R. 
R. 



Atchafalaya district. 
Barroza 



823 



Belair S28 . R. 

Eli/.a ' 842 i R. 

Medora i 832 R. 

Fortville, lower ' 855 R. 



Lmfoitrehe dUtrict. 



Baena Vista Minnie. 

Jamestown 

St. James Church 

St. James Estate 

Home Place 

Magtown 

Lone Star 

Davis 



Voiitchartt-ain district. 

Lopcx 

BiirtvilUj 



806 

097 

001 

002.5 

005.5 

036.5 

941.5 

943 



614. 5 

847 



Towlcs 851 

Billings 852.3 I 

Jolisant 858. 8 



Oakley to St . Gabriel ; 802 , 

Dicharry, lower I 883 

Bnrnaide , 801 

Union.npper I 893 

I'nion.lowcr , 803 I 

Tippecanoe ' 804 I 

Pevtavin 804. 5 t 

Wiiitehall I 895 i 

Tessier I 000.5 

St.Klnio i 010 , 

Poclie I on 

Hope I 016.5 



R. 
R. 



R. 
R. 
R. 
R. 
R. 



L. 
L. 
L. 
L. 



L. 
L. 
L. 
L. 



L. 
L. 



L. 
L. 
L. 



Height 

above 

extreme 

flood. 



Depth of 
water 

against 
levee. 



Time 
water 
stood 
against 
levee. 



Feet. Feet 

2.8 3 to J3 
3 ; 5 to 17 

2. 8 ' 4 to •»00 

1.5 I 2 to 

1.5 7 to 9 

3 8to 9 , 

1.7 '4 to 10 

3.8 Oto 9.7 



Days. 

► 71 

77 



I 2 to 19 
, 4 to 22 



3. 8 1 to 27 

Z,o 1 to 1.5 

4.5 8 to 10 

4 4to R , 

1.6 4 to 12.] 



2.8 
2.1 
2.4 . 
2 



2.1 
1.5 
1.7 
L7 
2.2 ; 
2.2 ; 
2.5 
2.5 



3.5 I 

3 

2.3 

2.2 

2.3 



2.3 

1.3 I 
1.0 I 
1.6 I 
1.7 
1.6 I 



I 



14 

8.8; 

9.G; 

10. i! 

0.3 



0.3 
8.7 
7.0 
7.3 
0.3 
5.1 
7.0 

n.5 



6.5 

10.2 

7.2 

7.1 
7.7 

I 
8.5 I 

0.3 
7.1 
7.4 

6.8 
6.7 ! 



1.6 


5.6 


2.1 


4.0 


1.0 


10.1 


2 


0.3 


2.2 


0.2 


1.7 


7.9 



ConditioBs. 



Fair : considerable seenm 
Bad ; a great omaber ufS 
I boib. 

77 G^K>d ; no weakneis ^tA 
I oped. 

68 < Apparently good; grtiTD a 

i with weeds, etc. 
68 Good; no weak&e«a ierd. 

i oped. 
68 f Do. 

71 Fair; considerable neiufr 
65 J Fair; bodlv washed !«b^. 

oncy to slongb. 
70 ! Good ; sand bofls did Mm. 
87 Good; no weakness dfrt^ 

oped. 
94 Good ; a few leaks aid is^ 

jared bv wave wank 
51 Apparently good; gro^i 

with weeds. 
83 Good : no weaknesi iiri 

oped. 

78 Do. 

90 Fair ; seepage and vtrc vti 
at lower end. 



60 I Good; tile drains need r^t:t 

inff. 
60 I Good. 
60 Do. 

00 < Goo<l;8ligbtJ7wareTasM 
GO Good. 



60 <iood. 

60 Do. 

60 ' Good; slightly nun vasM. 



60 

00 Good. 

60 

60 



Do. 



Do. 
Do. 



60 Good ; grown with wteia , ir- 
reirnlar in ssction, dse t« 
wneelbarrow work. 



60 Good : irregular in fiectios. 

due to wheclbaiTowwori. 
60 Good ; slightly rain and viTY 

washed. 
60 Gootl: irrecuUr in seclioi. 

due to wheelbarrow wort 
60 Good, 
63 Good; very irregular ia 

height and section, dnt to 

wave wash. 
CO Good: very alightlj m 

washed. 
60 Good. 
CO Do. 

60 Do. 

CO Do. 

60 Good : slightly rain and we 

washed. 
60 Do. 

Good; sUghUyi 



BTUfcAl- 



60 

60 Good. 

60 Do. 

60 Do. ^ 

60 Good; slightly vive««W 
i and worn from tmrclBVif 
I it. 
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Xuuie of Icvco. 



Below 
Cairo. 



Barataria district. 

j MiUs. 

:agiiolia ! 980. 6 

ort St. Leon, upper ' 981. 5 

ort St. Leon, lower ' 982. 5 

elle (!ha88o Crevasse ! 083 

ello Chasse to Concesaion . i 985 

ancord 987 

ftk Point....; I 988.5 

ivoOak : 990.5 

appy Point 991.5 j 

Lake Borgne dittriet. 



angliter Hoiifte 

ansliter Rouse, extension 968. '. 



Bank. 



Height 
above 

extreme 
flood. 



Depth of 
water 

against 
levee. 





Feet. 


K. 


3 


K. 


• 3 


R. 


2.8 


R. 


2.6 


R. 


3 


R. 


2.6 


R. 


2.3 


R. 


2.7 


R. 


2.7 



Feet. J)ay9. 



Time 
water 
stood 
against 
levee. 



'i 969 



3y 

>iizauo 

lalnicttc Cemetery { w>». o i 

Bboushell ' 970 

)can Grove 973 



ory. upper 974 

ory , lower 975 

jposo ■ 976 

•ango Grove. Tipper 980 

'an^je drove, lower 980 

iglisU Turn 981.5 



L. 


2.5 


L. 


1.5 


L. 


3 


L. 


2.8 


L. 


2.5 


L. 


2.5 


L. 


2.8 


L. 


2.8 


L. 


2.8 


L. 


2.9 


L. 


1.5 


L. 


2.5 




4.5 



5.5 

.3.7 

5.8 

5 

5.5 

3.4 

4.3 

5 



3.0 
5 

5 

3.1 

3.4 

3.6 

4.2 

4 

5 

4.5 

6 

5 

4.5 



Condition .9. 



Fair : one crayfish leak. 
Good; no weakness. 

Do. 
Fair: one crayfish leak. 
Goo<1 ; slight wave wash. 
Good ; no weakness. 

Do. 

Do. 
Goo<l ; slight wave wash. 



Goo<l ; no weakness. 

Fair; wax'o washed and too 

low for about 1,700 feet. 
Fair ; slight wave wash. 
Good; no weakness. 

Do. 

Do. 
Fair; seenago: one crayfish 

leak ana 2 sloughs. 
Fair ; slight wave wash. 
Good; some seepage. 
Fair; wave wash. 
Good ; slight seepage. 

Do. 
Good ; no wcakncs.H. 



The report of Asdistaiit Engineer H. S. Douglas, in local ehargo of the Lower 
?nsas district, is as follows : 

Natchez, Miss., Awjust 23 y 1S03, 

Sir : I liavo the honor to submit the following report on the high-water protection 
' levees, Lower Tensas district, during the high water of 1893, with comparative 
)od heights at different points ; coiulition of levees when under strain, effectiveness 
' tile drains, etc. 

The overflow of lands behind the levees has been extensive and tlio damage 
lually largo, althongh no crevasses occurred in the district. The lateness of the 
ason when the overHow occurred, more than its extent, has been tlio cause of the 
eat injury. 

The inundation was general, oven as late as July 1, rendering it practically impos- 
l>le to produce anything on the overflowed lands. The flood was, in a certain 
ns% unexpected. In the early part of March the river had risen to 42.4 on the 
icksburg gauge and then had commenced to fall rapidly. None of the tributaries 
are at a very high stage and there was a fair prospect that the levees would not be 
ought under any strain. 

The river continued to fall until April 17, when it read 30.0 on the Vicksburg 
uge. On April 16 and 17 an unusually rapid and simultaneous rise occurred from 
lirn to Helena, the rise in the forty -eight hours being 5.5 at Cairo, 6.0 at Memphi.s, 
(1 5.1 at Helena. On the next day, April 18, the river commenced rising at Vicks- 

rg. Heavy and continued rains occurred throughout the Mississippi Valley, and 

May 10, the Vicksburg gauge having reached 46.2, preparations for high water 
otection of levees were commenced. By Maj- 15 the following plant had been 
5einbled at Natchez : Steamer General Newton, eteamer Tliomas Jl, FlorencCy a pile- 
iver, and largo barge. The quarter boat Xew Orleans had been iu laying-up quar- 
rs at Natchez, and having on board a complete levee outfit was ready for service, 
cks wore on hand and timber was purchased and put on board the plant. 
Although to the extent.of available funds preparation for a stubborn fight had 
en made, but little actual work was necessary. On May 11 the levee a short 
itauco below Lakeport, Ark., had broken, and was followed by other breaks in 
nt vicinity. On May 23 tho levee at Wylys, a short distance below the town of 

kc Providence, La., gave way, causing the most disastrous crevasse of tho season. 

a result of these crevasses, on May 24 a gradual fjill commenced along the line of 
'CCS in the Tjower Tensas district, and tho necessity for protection work became 
s each day. By June 1 all work had ceased, but tho levees were patrolled under 
•oction of the local authorities as long as they were under any strain. 

)n May 21 the steamer (icmral Xavton left tho district, and on June 1 the steamer 
omas B. Florence was returned to Capt. J. H. Willard, Con>s of Engineers, I J. S. 
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Army, at Vicksburg. The qnarter boat Xew Orleans was retumctl to layin^^p 
quarters on the same date, and the pile-driTer and barge were taken to the lovtt 
district on June 5. 

The high- water protection work on the lerees was as follows : At Hardscni.^ 
(641 K) the new levee had been completed, bat at one point had sloughed and m. 
tied so that it was not considered safe to let the water come acainstit. TiKcid 
levee was still unbroken in front, but had been cut down to within two-tenthie/j 
foot of the high -water mark of 1892 for a distance of about 400 feet. TheWii 
authorities raised this low stretch to the general grade of the old loTee. Alt^qh 
as matters turned out the work was not required, it was a wis© precaution. 

At Rifle Point (690 R) the existing levee is full of holes, attributed to cratt^. 
One of these holes attained a dangerous size and commence<lto discharge Inmpiif 
clay washetl out by the current. The local authorities temporarily closed th« fele 
by building a loop or horseshoe around it. 

On the line of levees around Lake Concordia, comprising Graasmere to l^d^ 
(692 R),Wiccema to Fletcher (693 R), Fletcher to Minorca (699 R), and Minorca t- 
Minors (702 R) the United States furnished all labor and material. On MaylTti^ 
steamer Thomas B. Florence with a pile-driver in tow went into Lake Concordia a^ 
remained on duty there until May 29. The levee generally was in exceUeot mL- 
tion as compared with former years and gave but little cause for appreheQ^k. 
Some of the old levee that had not been raised and enlarged had to be exteosin^ 
repaired with sacks of earth, the wave wash of previous years having ab)« 
destroyed the river slope. As the now embankment had not had time to Miu 
washed badly in places where exposed, and in some cases had to bo sacked u&pr 
cautionary measure. About 5,000 sacks were used. A few leaks developed in ?€& 
of the bayous, and an endeavor was made to close them with sheet piling diiveQii 
Ithe river side. 

The experiment was only partially successful, as the holes were either belov tie 
evel reached by the piles or the inlet was some distance up or down the IcvetfB^ 
a point opposite the outlet. About 15,000 feet, B. M., lumber was used in sbeet f[. 
ing. 

Where thb tile drains had been complete«l the benefit was decided. Tbe foetef 
the land slope and the ground in the immediate roar of the levee remained dn is*! 
hard, while at other points, where there were no tile, the public road in the it^d 
the levee became impassable from seepage water. 

From Lake Concordia levee to the lower end of the district no protection virk 
was required. 

During the period of high water inspections of the different levees were madtud 
the results are consolidated in the following table: 

High- water marks were established at different points throughout the diMnri 
The u)11o wing table gives comparative elevations of nigh water of 1893 andprevio^^ 
years at tlie several points so far determined. Elevations are referred totheMea 
phis datum plane : 



Place. 



V icknlrarg 

Ite<l furds 

New Carthage, Lako Palmyra 

Burn Landing, Lako Palmyra 

Hard Times 

Ilondnrant 

St. JoHoph 

Ueclcrn Landinff 

G oldmana Lanmng 

Gibsona Landing % 

Good Hopo 

Wiccpraa, Lako Concordia 

Forri<lttv«, Lake (lloncordia 

Minorca, Lake Concordia 

M inora, Lako Concordia 

Vidalia 

Natclioz 

Grrciia 

Fairvie \v 

Kod Ki vcr Liuiding 

Very respectfully, your obedient servant, 

Capt. John Millis, 

Corps of Engineers, U. S. A. 



Below 
Cairo. 


1890. 


1891. 


1«. 


m 


MiUM. 
509.3 


102.0 


m 


lOl.S 


»I2 


606.5 


99.4 




9&< 


fti 


619 


•4.1 


92.9 





r-« 


625 


93.9 


92.66 




Kii 


633 


89.65 


88.15 


tt.9 


iV* 


643.5 


86.8 





f^% 


&! 


648.3 


84.8 


83.4 


84,2 


«17 


655 




80.2 


81 


i'\ 


659.5 


80.7 


79.3 


m 


Si 


.683 


78.5 


76.7 




:ij 


691 


76.3 




73.2 1 


'i\.i 


692 


75 





1 


7U 


G93 


75.1 
74.9 






n" 


693 




73.2 




:it 


697.5 








:i.« 


700.7 


7L7 




71.45 


7) 


700.3 


72.40 


70.3 


71.« , 


:«.« 


721 


67.6 





«T.5 1 


a: 


729 


66.2 




65.fi2' 


6t:i 


765.3 


69.6 


56.20 


58. «l 


«< 




I^ 


[. S. DOCGLAS, 








AMUianl Et^me. 
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The Tep»->rt of AssiBtani Engineer W. J. Hardee, in local charge of the Atchafa- 
aya, Laioiirche, and Pontchartrain levee districts; is as follows : 

Bjltov Rouob, La., July 87, 1S9S. 
Sir : I have the honor to submit the following report on high water and protec- 
tion of lovees for flood of May and June, 1893 : 

PROTECnOK ORGANIZATION. 

As early as May 10 the river was rising steadily and the conditions of the npper 
rivor ana tributaries justified the opinion that extreme high-water limits would be 
reached on the lower river. 

The tug Camatock was assigned to duty under my direction for service during the 
flood. Por a short while the General Newton was also put under my direction. 

Large decked barges, belon^ng to Fourth District works, were stationed at Bayou 
Sara, Baton Rouge, Plaquemme, Donaldsonville, and Lutcher to render assistance 
in transporting material for the local authorities as well as for general use, under 
clirectiou of this office. 

Later on empty sacks, and at still later date lumber, was loaded on these barges, 
to he held for emergency calls. 

In the meantime a constant patrol was made, either personally or by inspectors 
under m^ direction, of the levees between Red River Xianding and New Orleans. 
The details of such inspection will be found in report by districts. 

IX GENERAL. 

Experiences and ctmiparieons. — As compared with the flood of 1892, the high water 
of 1893 was 0.7 feet lower at Bayou Sara, practically the same height at Baton Rouge, 
0.05 feet higher at Plaquemine^ 0.40 feet higher at Donaldsonville, 0.65 feet higher at 
College Point, and 0.02 feet higher at Carrollton. 

The efficiency of the levee system, taken as a basis of comparison, the flood of 1893 
w^ns by far more dangerous than that of 1892. 

In tiio 75-milo stretch f^om Red River Landing to Baton Rouge, where the water 
was lower, the levees are in splendid condition, some few short lengths of levee 
excepted, and the line as a whole was' in condition to have easily stood an average 
of 2 feet more water than was experienced. 

Since the flood of 1890 the Atchafalaya levee board, with the assistance received 
from the Federal Qovemment, has well nigh perfected the levee line on this stretch 
of river, the embankments having high grades and large sections. 

Between Baton Rouge and Carrollton, a distance of about 125 miles, at some points 
as much as 0.7 feet more water was experienced than in 1892, and it was in this length 
of river that the levees were in less condition t'O withstand the increase. 

There are many miles of low grade levees, levees that have very narrow crowns, 
small base, and very steep slopes. It was only by diligent work and careful watch- 
ing that such levees were made to hold the excessive flood of 1893. 

Above Baton Rouge there are no levees with grades lower than the flood of 1893. 
Between Baton Rouge and Barroza there are several lengths of levee, aggregating 
probably as much as 2^ miles, which were topped to meet the flood of 1892. 

Nothing beyond board revetting was done on these lovees as the " topping" of the 
previous year aflbrded sufficient increase in the way of height. 

From Barroza to Red River all the levees are high and neither the flood of 1892 or 
1893 came near their tops. 

The tabulated statements contain no notice of levees, the grades of which were 
only a few tenths above the surface o^ the river. Probably as many as 4 miles in the 
Atchafalaya district, 3. miles in the Lafourche district, and 10 miles in the Pontchar- 
train district of these low levees exist, and as the river was rising and in anticipa- 
tion of a higher stage of water they were planked and topped to meet the increase. 
The amount a levee was low as expressed in the tables, refers to its average eleva- 
tion below the flood surface. In some localities the surface of the levee is of such 
irregular elevation that the minimum and maximum of low elevation is given. 

A much more comprehensive idea of this subject may be obtained by securing 
from the State engineers their continuous levee profiles for the three districts. On 
these could be located the grades for lengths of new levee recently constructed by 
the United States. 

By platting on these profiles the flood surface of the river, as determined by the 
high- water elevations ascertained by this office, at a glance the different classes of 
low levees can be appreciated — those that were far below the flood height and those 
varying from equal elevation to standard grade. 

Without intending; to attempt a discussion of the eflfect of crevasses on the slope 
of the river, it would appear manifest that the crevasses at Belmont, Anchor, and 
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Sarpy did depress the height of the river on either side of each, for, with a mHis 
stage of water at Baton Rouge and practically the same elevation at CarroUtoa tfcs 
year as in 1892, we ohserve the river averaging 0.6 higher in the vicinity of the 
crevasses in 1893 than in 1892, which can only be interpreted as a restoration of t^ 
normal surface of the river which those crevasses had disturbed. 

In spite of the excessive height of wat«r this year, the levees proved more efijcifst 
than ever before. Between Red River Landing and CarroUton there were only fa: 
crevasses as against nine during 1892, and only one which could not be closed. u\ 
was allowed to run, as against three during that year. The aggregate width af 
flowing crevasses in 1892 was 3,203 feet; the same for 1893 is only 1,230 feet 

>TCIIA1'ALAYA hKVEE DISTRICT. 

In the upper half of this district, or between Rod River Lauding and Ba« 
Rouge, owing to the high grades and full sections of levees, but little proteetkn 
work was necessary. 

In the lower half, or between Baton Rouge and Donaldson ville. there were Btiek^ 
of levee having low grade and inferior section. 

Under direction of the parish commissioner of the Atohafalaya leveo board, oate- 
rial was promptly moved to such localities, and by labor hire<rand paid forby tbt 
board the low levees were raised with ^arth and sacks and a washboard phnd 
along the front or river side of this new work to prevent its wave-washine. 

At quite a number of places bad crayfish leaks had developed, and under dim. 
tion of same authority and in similar manner these places were bnlkheadtd it: 
Stick ed until made secure. 

In this district the I'nited States leveos built during the seAson 189^*83 Lsd 
become well sod-grown, which prevented the large amount of wave-wash viH 
might otherwise have been expected. 

Though the water stood against the embankment in this district from May IH 
July 15, a period of sixty days, none of theso levees evinced a disposition to doajl 
Those constructed with modified land slopo showed themselves strong, and bymsae 
of the curvature of the slope sustained less rain wash than the average leree of 
same height and built of same class of material. 

This observation was made in comparing the slopes of both sides of the f^zt 
levee before the river went against the embankment and while both slopes wrr? 
exposed to same conditions of weather, etc. 

On the whole, the tile drains operated nicely and gave every evidence of fuCj 
accomplishing the purpose of their intention. 

At some localitien, owing to imperfect drainage, or in other words, lack of defrtk 
and inclination of ditches into which the outlets were made to drain, the cross draijis 
or outlets became choked with silt washed by rains from the surface of the Qe« 
embankment. 

These were cleared and the main lines readily carried off the bulk of the seep 
water. 

In addition to the work of cleaning the cross drains or oatlets for tile drains, ihr 
only other work necessary and executed is described in the following statement: 

J tchafalaya leree diairict 



Name of levcH*. i ^^ \ Sailca. Applitation. 



' MiUg. 

Bnrroza. TJi>por I 823 i 200 Sacking: wavo-waAh 175 feet los|[. 

BpIIo Valo 825.5 200; Sacking wave-wash 40 frat Ira;. 

Mis»oiin 640 | 300 , Sticking ware- wash 46 feet loog- 

I.AForUClIK LEVEK DISTRICT. 

The service rendered by the United States in caring for 1cv«h-8 in this districriias 
confined to levees built by it. 

Barges were held in readiness to give assistance if called for. The tug C^wla^* 
patrolled the front of the district, and was ready to render service if required. 

There were many miles of levee having low grade, narrow crown, and steep slopes. 
There were also numerous crayfish and musk-rat leaks, which endangered the Iev«*. 

Under the direction of the Lafourche Basin levee board local commissioDer. atfi^ 
rial was promptly moved to such localities and the necessary work done snd laiJ 
for by that board to make the low and otherwise weak places secure. 

The same may be said of the Icvoes built by the United States in this<lHtri'tJ< 
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las been reported for the Atchafalaya levee district, both as regards length of time 
Jie water was against the embankments, their stability, and the experience with 
iml service of the tile drains. In this district, as in the Atchafalaya, the cross 
Irains liad. become choked with silt washed from the new but poorly 8o<l-grown 
jmbankment, and thejr were cleaned and made to operate successfully. 

The experience in this district was similar to that in the Atchafalaya district rela- 
tive to tne levees constructed with modified land slopes. 

The amount of actual protection work done in the way of preservation of its 
levees by the Unite<l States was limited. 

In addition to the clearing of rank growth of weeds from some of the embank- 
ments and the clearing of tile drains, the following table explains the work done: 

Lafourche levee district. 



'Same of leve««. 



JamoHtowii 

St. James Church 
Lone Star 



Below 
Cairo. 



MiUs. 
897 

901 

941.5 



Material cxiK>ndet1. 

Xails 



Lumber 
Sacks. * (feet, 
, B.M.). 



Application. 



3,805 
480 
250 



4,910 
1,410 



(kegii). 

a 



Bulklieading back slope and raising grade 

of lower wing 251 feet long. 
Revetment to arrest wave- wash 400 feet 

long. 
Sacking front slope to arrest wnve-wnsb 

250 feet long. 



It may be explained that the lower wing of the Jamestown levee was designed for 
temporary service. The main line of levee is extended downstream, under an 1894 
contract, and as it was only to afford service for one year, the wing was built to a 
grade equal to elevation of 1892 high water, and with base and slopes correspond- 
ingly decreased. 

Owin^ to height reached by water above 1892 flood, and the reduced base and 
slopes, the work designated in foregoing tabular statement was made necessary to 
prevent overtopping of the levee and to check the disposition of the rear slope of 
the embankment to slough. 

PONTCIIARTRAIX LKVEE DISTRICT. 

This district was the worst sufferer of the three from the flood of 1893. At its 
upper limits the water was practicallv tbe same height as in 1892, at its lower 
limits about 0.2 feet higher, and throughout the central portion as much as 0.7 feet 
higher. 

The increased height was experienced where the levees were less able to stand it. 
Owing to the increase many miles of levee which were barely high enough to stand 
the hi^h water of 1892 had to be raised. 

During last low-water season every well-known crawfish leak which had previously 
given trouble during floods was, under the direction and at the expense of the Pout- 
ehartrain levee board, cut out and the cut refilled with cleau earth and tamped. 

The majority of these cuts gave considerable trouble during the recent flood, and 
nearly everyone required close attention and considerable work to make them secure. 
At some the crayfish had reappeared and cut their holes through the comparatively 
new or loose earth, rendering the leaks more dangerous than they were before. 

The care of these places, together with the large amount of raising to keep the low 
levees above the water, together with the bnlkheading erected at many localities to 
check the sloughing due to insafficient bases and steep slopes, aggregate a very large 
amount of work. 

Owing to the impoverished condition of the Pontchartrain board's finances it was 
able to render but small assistance, confined principally to the furnishing of lumber 
and sacks, the Illinois Central and Mississippi Valley railroads and planters furnish- 
ing the labor. 

The United States has a much larger mileage of levees built by it in this district 
than in either of the other two. These levees having been built on improved sec- 
tions and high grades, the amount of work necessary to care for them was small, 
being confined principally to the arrest of wave wash of embankments only recently 
completed where the sod had not yet had time to acquire a good growth. 

The tug Comsiock and barges were used in this district, and rendereil valuable 
assistance. 

The following table explains the extent of work done and the application of mate- 
rial expende<l ))y the United States : 
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Ponlckartrnin levee dieiriet. 





Material erpendod. 




Name of levee. 


S^ Lumber 
^*^- Sacks. (feet, 
B.M.). 


NaiU 
(kegs). 


ApplkatiMi. 


Baton KoQffe - . 


833.5 ' 


Kevetment and sacking 501 feet of vnc 

washing. 
Bevetanent and sacking ^0 feet of vn^ 

washing. 

washing. 
Attempt to close crerasse. 
Sacking to arrest ware wash. 
Closing crcTasse. 
Do 


Conrads Point 


840 10,720 1 




Lopez 


844.5 1,200 1 3,738 

847 600 i 2,102 

858.8 1,070 1 4,396 

874 1 1 7,550 

804 200 ; 


1| 


Bartville 


Jolisant 

Keacae 


TipTM»icanoe 


Uncle Sam 


901 t 800 ' 




Reserve 


921 1.500 ' 


Trudeau 


949* i 800 1 




Bolkheading drainage out in oU bmt. 




1 I 





lu addition to this an alraoflt constant patrol of tlie levees was made on the Cm- 
stock. They were frequently insi>ected. In the early part of the flood season it vu 
found that some of the tile cross drains had become cnoked with silt washed fha 
the new embankments. These were cleaned and the tiles operated saccessfhUr. 

The experience with the tile system of drainage was gratifying. As a whole they 
operated well. At the localities where they were not entirely successful the lack of 
success was not attributable to a lack of principle, but to the absence of good exist- 
ing drainage, which is necessarily a part o^the system. 

it must be remembered the United States did nothing in the way of canal or ditdk 
drainagre from the tile discharges back to the swamps br low ground, but the ensp 
ing drainage was depended on to afford that service. At some places thesxistiii 
drainage was defective, and it was at such localities only*that the tile draina wm 
not fully successful. 

Not a single United States levee in this district evinced onv weakness of constiee- 
tion. There were no sloughs or leaks. They were, on the contrary, adminbh 
strong, and those built with a concave or modified land slope have wornparticnlarJ? 
well, the gentleness of the curvature afiording an easy water shed. They washed 
less from rains than has been the experience with embankments of similar beigfats 
and built of the same class of earth. 

The flooil of 1893 was against l^ese embankments iVom about May 15 to Jnlj la,i 
period of sixty days. 

The water was against these embankments within a foot of its maximum eleTitioo 
for about ten days. 

CREVASSES. 

Four crevnssea occurred in this district, of which three were closed and one wu 
allowed to run after every effort to close it proved unavailing. 

At McCullom crevasse, which was closed, there were no steamboats belonging to 
the United States available. Two tugs were engaged for the occasion and reodo^ 
service in moving men and material. 

At Uncle Sam crevasse, which was closed, no assistance was given with boat or 
bargo service. 

At Reserve crevasse, also closed, the tug Comstock and barges rendered aBsistaott 
in moving men and materials. 

Rescue crevasse occurred at 10.30 a. m. of July 23, in a levee averaging 9 f«t 
high, crown averaging 6.5 feet wide, river slope 3 to 1, and land slope 2^ to 1. 

Immediately at the break, and for some distance above and below, the water tns 
approximately 1.5 feet higher than the top of the levee. In order to prevent over- 
topping wash boards had been erected along the river ed^e of the crown in Iwri- 
zoiital position and backed with loose earth about 2^ feet high and 2i feet wide. 

The customary manner of doing such top work, or raising, is to do the backiag 
with sacks and loose earth, or in the absence of sacks t-o erect a double line of 
planking from 3 to 5 feet wide so as to form a box, as it wore, to hold the loose 
earth. 

The widths of plantations in the vicinity of Rescue are narrow, employing limited 
labor and forcing a much larger number of feet of levee per capita for protection 
work than is generally the proportion elsewhere along the river. 
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The general inefficient condition of levees for 5 miles above and a mile or more 
l»elow the crevaaee necessitated a large amonnt of work for the limited labor avail- 
able. 

Much of xhis work was delayed in the hope that extreme high water would not be 
experienced. The river continued to rise rapidly and steadily, and when it became 
»pparait that the 'topping" was alisolntely necessary there was so much of it to 
Xto done and labor and material so limited that it had to be gone over hurriedly^ 
xresolting in weak and insecure work. 

Jnst at the point where the break occurred the river was 1.8 feet higher than the 
crown of the levee, and this excess of water was held by three 1-inch boards, backed 
'With -a narrow width of loose earth. 

This immediate section had been detailed to the manager of the Rescue plantation 
for patrol and care. Instead of attending to this trust it is common report that he 
was at a neighboring store intoxicated. 

As a result of the waves beating against the boards, they became disengaged. The 
Tvater soon cut through the narrow bench of earth and, running over the crown and 
<lown the land slope, commenced cutting away the levee. This nad been eomg on for 
an hour or more, when some passing horsemen noticed it and gave the alarm. The 
origin of the crevasse as described is a matter of coi^jccture, but is reasonable, being 
liased on the appearance of the break when first discovered and the absence previ- 
ously of any leaks or other defects in the body of the embankment. 

As hurriedly as possible laborers were moved to the spot. The levee was melting 
away rapidly under the force of the rushing water. When the laborers arrived 
the ero/sion had been so rapid that for lack of material they were unable to do any- 
thing. 

I was wired to at Baton Rouge and reporting to you by telephone received 
iuBtmctions to engage a tug here and move barge of lumber from this place to the 
break. The Genet'al Newton and barges then lying at Bumside were also instructed 
by wire to proceed to the break. 

I went to Rescue by evening train via St. Gabriel, thence by horseback, arriving 
at 4 p. m. The break was then about 100 feet wide with evidences of disposition 
to enlarge rapidly and rapid scour of the batture. 

The planters had already collected some lumber and had started lines of cribbing 
at proper distances from the ends of the break on both upper and lower sides. A 
general conference was held and a thorough system of organization effected. - 

Spur cribs, calculated to hold the ends, were immediately built on either side, 
but proved of no effect. They would wasn away almost as rapidly as constructed, 
but would be replaced as often as destroyed. 

The lino of cribbing as designed woula have been about 700 feet long if success- 
fully completed. This length was.made necessary by the long distance back from 
the ends where the cribbing had been started, prompted by the rapid enlargement 
of the break. 

At the upper side there was about 150 feet of batture and not more than 40 feet 
at the lower side. From soundings made by me on the outer edge of the batture it 
was found only 4 feet of water would have to be contended with. The cribbing 
was designed to swing well out toward the outside edge of the batture to secure 
the advantage of this shallow water (the water was about 8 feet deep in near the 
levee), which would also partially account for the long length of crib as designed. 
I was told by old residents that in 1861 there had been a crevasse at this identical 
spot. The existing levee or the one in which the break occurred was then made the 
retired line. Between the levee and river bank deep gulches cut by that break had 
filled with deposit of silt and sand. 

This was soon made manifest by the rapid scour of the batture. The "jump-off" 
or main cataract in the water which is first just at the levee was hourly moving out 
toward the river bank. Large logs and stumps partially embedded in the batture 
were becoming dislodged by the erosion about them and would float through the 
br«*ak. 

I know from personal observation that the batture was covered with grass and 
weeds. The assumption is that once the surface was disturbed, the sod and weeds 
cut away, the light material forming the batture having no stability melted away 
under the terrific force of the water. 

The barge of lumber from Baton Rouge arrived at 6 p. m. : the Ketcion and barges 
at 10 p. m. In the meantime the lumber brought to the crevasse by the planters 
had been sufficient to employ the forces until our boats arrived. 

Everything was well organized; there was plenty of labor, material, and tools, 
and work progressed rapidly. By midnight about 150 feet of cribbing had been 
built on each side of the break. About 1 a. m. a portion of the cribbing on the 
lower side washed up about midway between the levee and the end of the crib 
where a force of 15 men were at work. The workmen barely had time to get 
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across the diBturbed cribbing before it broke up and washed through the ereTisBg. 
A new lino was immediately started farther downstream. By daylight tiiii j^ 
line had been extended ont to the channel which had cut and woAhea oat the &$ 
line of cribbing. The velocity was so great and the water so deep that it xm 
impossible to pnt down any more timbers. 

1 then wont around the crevasse in a skiff to the upper side. Here, also the htm 
had suspended work. The end of the crib had reached a channel that had cut io U^e 
upper side, and owing to the velocity of current and depth of water no more crib- 
bing could be put down. It was apparent from surface of the water that a deep ad 
wide channel had cut through the battnre all the way out to the edge of the mm 
!)nnk immediately in front of the crevasse. The break was then about 2S feet 
wide. 

I regarded the question of closing as hopeless, lliis opinion was shared by tbe 
planters, and all concluded to abandon the attempt. A few hoars might hare beeL 
spent in an attempt at further work. There is not a doubt but that any fnrtbR 
effort would have proved futile and but a waste of labor and material. Ifti!« 
proper material and appliances had been on hand I am saticfiod that by using tjie 
two sections of spurs of old levee the width of the crevasse could have beeneon- 
tined to 700 feet. I had no authority to use material, for such purpose, a&d there 
being no one on the ground to undertake such work nothing was done. 

I notified you by wire of the abandonment, collected the scattered material, asd 
moved the barges and boats back to their respective stations. 

In less than two days the work done by Alex Eltringham & Co. on their 1834 eon- 
tract was entirely washed away. 

After abandonment the crevasse continued to enlarge rapidly, and by June 28, e: 
five days later, had acquired a width of 748 feet. At the present date all eDlarge- 
ment has ceased and the break is 1,247 feet wide* The water is falling rapidly and 
there is but little flow through the opening. Soundings made across the month oftle 
crevasse on July 17 develop from 5.5 to 7.5.feet, an average of about 6 feet of wakr 
passing through the opening with a velocity of about 2.5 feet per second. The water 
was then just 9 feet lower than when the break occurred. 

Shortly following the occurrence of the crevasse as the break widened theeomtrr 
in the rear, above and below, rapidly filled up with crevasse water. Its first dispo- 
si ion was to work io the rear until it met the ridges along the west bank of fiajos 
> rancais and New River, when it took a northerly and northeasterly direction until 
the hill lands were met. It was then forced around the heads of those streams, ud 
having filled the lowlands in the rear backed up toward the Mississippi River. It 
was fully a week after the occurrence before any water showed on the rear of tte 
plantations 5 miles below tlie crevasse. 

From pergonal inspection and observatiou and from data obtained from the pan>- 
chial authorities the following approximate statement is compiled: 

Total area overflowed acrea.. 382,400 

Cultivated land overflowed : 

Sugar do... Ii932 

Corn do.._ 12,4^ 

Rice do... 2,?20 

Cotton do... 9,229 

Tobacco do. . - li2 

Total do... 39,^1 

Railroail track in overflowed section miles. . 44 

Track on whi<'li traflic was suspended do. . . X' 

Fstimatcd damage. 

Agriculture $2,250, 43ii 

Live stock 21,5(» 

Drainage and canals 19,300 

Buildings and fences 82,000 

Railroads fi2.4(» 

Total 2,3S,e20 

Very respectfully, your obedient servant, 

W. J. Habdke, 
Attiatant Enginm. 
Capt. JoHX MiLLis, 

Coiiis of Engineer H J U, S, A, 
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The report of Assistant Engineer John Smyth, jr., in local charge of the Lake 
X^orgne and Barataria districts, is as follows: 

New Orleans, La., August 4, 189S, 
Sir : I have the honor to snhmit the following report of levees in the Lake Borgne 
^iZid Barataria districts daring the high water of 1893. 

LAKE BORGNE DISTRICT. 
UmTBD 8TATRS LBVBES. 

Slaughter-house levee {988,5 L). — This levee showed no defects; revetment is in good 
condition, and tile drains carried off all seepage water. 

Slaughter-house extension levee (968.5 L) : Considerahle wave wash occurred dur- 
ing month of June, and was arrested by placing sacks filled with earth on river 
elope. This wave wash was due to the temporary revetment having been damaged 
\>y waves and swells from passing steamers. 

There was a slough on land slope extending to within 1 foot of land edge of crown 
and along slope for a distance of about 80 feet, cause<j by cattle tramping on the 
levee which had become softened by seepage water, there being no tile drains to 
earry it off. The levee in front of Montgomery's warehouse, which was not repaired 
l>y United States force in February, was raised about 1 foot for a distance of about 
180 feet, to withstand extreme height of flood. 

Roy levee (969 L), — Slight wave wash between station stakes and plus 75, and 
between 4 and 5, caused by water underwashing foot of revetment. 

The planks forming revetment facing at these points, since decline of river, have 
l>een found to be about 1 foot shorter than was required; therefore they did not 
enter original ground. Tile drains kept land slope of levee free from seepage water 
during entire flood. 

BoHzanolePce (969 L). — This levee showed no weakness. Revetment is in good 
condition and effect of tile drains very satisfactory. 

Chalmette Cemetery levee (969,5 L), — No defects in embankment revetment or tile 
drnins have been discovered. 

Deboushel leree (970 L). — Embankment showed no weakness. Revetment is in good 
condition and tile drains performed well. 

Pecan Grove levee (973 L). — Two sloughs occurred on land slope. Loose eartli was 
placed on river slope to a height of about 1 foot above level of water, with satisfac- 
tory result. These sloughs were caused by seepage water, tile drains having been 
omitted, owing to lack oi funds. 

There was a large leak, caused by crayfish or muskrat, between station 6 and sta- 
tion 7, through which there was a considerable flow of water during entire time that 
water remained a^:;ainst embankment, notwithstanding efforts of local authorities to 
stop it, and as it was not serious no work was done by the United States. 

Story upper levee (974 L), — One crayfish leak developed at toe of land slope, 150 
feet above Story crevasse of 1892. 

Loose earth was placed in a mud box on river side, by direction of local authori- 
ties, but it had little effect. Some seepage at toe of land slope, owing to absence of 
tile drains, which were omitted owing to lack of funds. 

Story lower levee (975 L). — Slight wave wash between station I and station 10. 
Line of tile drains under lower end of this levee discharged during entire flood, but 
as no washing around tiles was discovered work to check flow of water was consid- 
ered unnecessary. 

Repose levee (976 L). — Excepting wave wash between stations Oplus 50 to 2, and 4 
to 9, embankment showed no weakness. Wave wash was arrested by placing sacks 
filled with earth on river slope. 

Orange Grove upper (980 L) and lower (980 L) levees showed slight seepage owing 
to absence of tile drains. 

English Turn levee (981,5 L), 1893-*94, showed no defects. 

CREVASSES. 

St, Clair {982 L), — Break occurred June 14 at about noon, and was closed June 15 
at 11 a.m. •Width 10 feet; average depth of water through break wad 6.5 feet. 
This crevasse was caused by crayfish leak. 

Harlem crevasse {1003,2 L). — Occurred June 18 at about 4 j). m., and was closed 
June 30 at 2 p. m. Cause of break was the blowing or washing out of a wooden 
rice flume. Width of break, 187 feet ; average depth of wat-er 4.3 feet. 

Pierre Cossi crevasse {WIS Z).— Occurred June 20, at 9 a. m., and was closed at 5 
p. m. the same day. Break resulted from leak made by *' tiddlers." These little 
animals are very numerous m this locality. Width of break was 12 feet, and aver- 
age depth of water 8.3 feet. 

High-water protection by State and local authorities, — Levee in front of Story resi- 
dence (973.5 L) raised about eight- tenths of a foot on river edge of crown for a dis- 

ENG 94 190 
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tance of 1,900 feet. Levee .just below Unit'ed States Story lower levee (975 L) 
raised about 1 foot for a distance of 100 feet. Numerous crayfish leaks in old 
levee between Story lower levee and Lake Borgne Canal were worked on. Lerw 
from Lake Borgne Canal down to a point about 2,500 feet b^ow had many Inki, 
most of which were worked on. 

For a distance of about 2,000 feet above to a point about 1,500 feet belovtbe 
dividing line of St. Bernard and Plaquemine parishes the levee leaked badlj. Scnoe 
work was done by local levee board. From a point about 1,5<X) feet above, down to 
the upper end of the United States Orange Grove upper levee, the old levee wis 
raised about eight-tenths of a foot with sacks filled with earth. Some cn?fish 
leaks in about 2,000 linear feet of old levee on Caernarvon plantation were worked 
on. Old levee between United States Orange Grove upper and lower levees (979J) 
L) was raised about 1 foot for a distance of about 1,000 feet. Some leaks in tbio old 
levee on St. Clair plantation (982 L) were worked on, and levee for a distance of 
about 100 feet was raised about 1 foot. The crevasse which occurred in thia liae 
of levee, as previously stated, was closed. Levee on Mou Plaisir and Scandile 
plantations showed some leaks, and work was done. Batture levee on Stella plae- 
tation was washed away, and the old levee about 200 feet back was raised about 1 
foot for a distance of about 2,000 feet. 

Harlem crevasse (1003.2 L) and Pierre Coss^ crevasse (1013 L) were closed. 

BARATAKIA DISTRICT. 
UNITED STATES LEVEES. 

Magnolia levee {980,5 K), — One large leak, caused by crayfish or mnskrat in lo^er 
section, was stopped by building cofferdam of sacks filled with earth on land side. 
Revetment in good condition and tile drains performed well. 

Fort St. Leon upper levee {9SU5 R). — Showed no defects. The old levee in front of 
Fort St. Leon residence was raised about eight-tenths of a foot for a distance of 
1,200 feet. 

Fort St. Leon lower levee {982.5 R). — Showed no weakness. 

Belle Chasae crevasse levee {983 R)» — One crayfish leak ieveloped, and was stopped 
by placing loose earth in *^ mud box " on river side. Tile trains performed weU. 

Belle Chaase to Concession lei'ee {985 R), — Slight wave wash on upper sectioii was 
arrested by placing sacks of earth on river slope. Tile drains performed well aaii 
revetment is in good condition. 

Concord levee {987 R) and Oak Point levee {988.5 /?).— Showed no defects. 

Lire Oak levee {990,5 /i).— Slight wave wash on upper section. 

Happif Point levee (991.5 R). — Wave wash from station 8 to station 14 was arrested 
by placing sacks of earth on river slope. Tile drains performed well. 

CREVASSES. 

Magnolia crevasse (979 R) occurred June 15 at 9 a. m., and was closed Jnno25 
at G p. m. ; break was caused by a crayfish leak; it was 18 feet wide with an aver- 
age depth of wat«r 5.0 feet. 

Bartiiolemy crevasse (10U.5 R) occurred June 14 at noon and was closed June 15 
at about 6 p.m. This break Wiis caus4Hl by the washing out of an old rice flnme. 
It was 15 feet wide, and average depth of water through break was 6 feet. 

Hiffh'Watcr protection hy State and local authorities. — Magnolia crevasse (979 R), pre- 
viously mentioned, was closed by local authorities and citizens in neighborhool 
Old levee between U. S. Fort St. Leon upper and lower levees was raised abost 
eight-touths foot for a distance of about 1,000 feet. 

Levee between Belle Chasse crevasse and Belle Chasse to Concession United Statrt 
levees had many leaks worked on. 

Numerous leaks in old levee on Sarah plantation (990.7 R) were stropped. Old 
leveo just below Star plantation (995.5 R) was badly wave washed and had many leaks. 
Temporary repairs wore made. Some leaks in levee along front of Myrtle Grove 
plantation (1001 K) were stopped. Numerous leaks in old levee on Oakland plas- 
tation (1003.2 R) just above Junior, La., were worked on. Some crayfish leaks in 
old levee on Deer Range plantation (1004 R) were worked on; crevasse at Bar- 
tholemy settlement (1014.5 R) was closed. 

Remarks. — The tin me which caused the Harlem crevasse was left open for sonm* 
time l)efore the break occurred and the Wiishing of earth under the box was not 
det«^ctod by local inspector. Had fiume been closed, any serions weakness conJd 
havo been discovered and break avoided. The other crevasses in these districts were 
of no importance. They were iu small levees which had wide battures grown with 
willows, where little trouble wim expected or feared. 
Very respectfully, your obedient servant, 

J. Smyth, Jb. 

Capt. JoHX Mi I.LI s, 

Corps of Enyinetra, U, S, A, 
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Money statements. 

LOWER TENSAS LEVEE DISTRICT. 

me 1, 1893, balance nnexpended $16,675.43 

oiount allotted froiD act approved March 3, 1893 132, 000.00 

Total available 148.675.43 

uy 31, 1894, amount exx)ended during fiscal year : 

Construction and repairs of levees $124, 774. 69 

Protection of levees 2,556.56 

Treasury settlement 123.30 

127,454.55 

[ay 31, 1894, balance unexpended 21,220.88 

Amount that can be profitably expended in fiscal year ending June 30,1896 182, 000. 00 
Submitted in compliance with requirements of sections 2 of river and 
\ harbor acts of 1866 and 1867 and of sundry civil act of March 3, 1893. 

ATCHAFALAYA LEVEE DISTRICT. 



fune 1, 1893, balance unexpended $27,116.33 

liuount allotted from act approved March 3, 1893 152, 000. OQ 

Total available 179,116.33 

^lay 31,1894, amount expended during fiscal year: 

Construction and repairs of levees $160, 830. 24 

Protection of levees 4, 109.48 

lftt,489.72 

May 31, 1894, balance unexpended 14,626.61 

C Amount that can beprofitably expended in fiscal year ending June 30, 1896 152, 000. 00 
V Submitted in compliance with requirements of sections 2 of river and 
i harbor acts of 1866 and 1867 and of sundry civil act of March 3, 1893. 

LAFOURCHE LEVEE DISTRICT. 

June 1, 1893, balance unexpeuded $14, 893. 36 

Amount allotted from act approved March 3, 1893 90, 000. 00 

Total 104,893.36 

May 31, 1894, amount expended during fiscal year: 

Construction and repair of levees $89, 217. 36 

Protection of levees 3,965.70 

Treasury settlement : 137. 70 

93,320.76 

May 31, 1894, balance unexpended 11,572.60 

( Aniountthat can be profitably expended in fiscal year ending June 30, 1896 90, 000. 00 
< Submitted in compliance with requirements of sections 2 of river and 
( harbor acts of 1866 and 1867 and of sundry civil act of March 3, 1893. 

PONTCHARTRAIN LEVEE DISTRICT. 

June 1, 1893, balance unexpended $17, 828. .57 

Amount allotted from act approved March 3, 1893 '. 150, 000. 00 

Total available 167,828.57 

May 31, 1894, amount expended during fiscal year : 

Construction and repair of levees $159, 063. 79 

Protection of levees 6,321.65 

Treasury settlement 161.10 

165.546.54 



31, 1894, balance unexpended 2.282.03 

C Amount that can be profitably expended in fiscal year ending June 30, 1896 150, 000. 00 
< Submitted in compliance with requirements of sections 2 of river and 
( harbor acts of 1866 and 1867 and of sundry civil act of March 3, 1893. 
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LAKE BORGXB LEVEE DISTRICT. 

June 1, 1893, balance unexpended I2S&.19 

Amonnt allotted from act approved March 3, 1893 50^ 0K>.«10 

Amount disallowed 2114 

Total available 50,316.33 

May 31, 1894, amount expended during fiscal year : 

Construction and repair of levees $42, 116. 73 

Protection of levees 265. 57 

Treasury settlement ^ 175. 05 

42,557.3:> 

May 31, 1894, balance unexpended 7,758.S^ 

May 31, 18^4, amount covered by incomplete contracts 3, Ofei. 45 

May 31, A894, balance available 4,€92.:.3 

{Amount that can be profitably expended in fiscal year ending June 30, 1896 50, 000. I'D 
Submitted in compliance with requirements of sections 2 of river and 
harbor acts of 1866 and 1867 and of sundry civil act of March 3, 1893. 

BAR ATARI A LEVEE DISTRICT. 

June 1, 1893, balance unexpended 12,4,'Q H 

Amonnt allotted from act approved March 3, 1893 60, OtKjXi 

Total available 62,433.M 

May 31, 1894, amount expended during fiscal year: 

Construction and repair of levees $46, 981. S6 

Protection of levees 3,012.40 

Treasury settlement 84.60 

5Q,(>;8.t6 

May 31, 1894, balance unexpended 12, 3W.88 

r Amonnt that can be profitably expended in fiscal year en ding June 30, 1896 60,000.60 
< Submitted in compliance with requirements of sections 2 of river and 
t harbor acts of 1866 and 1867 and of sundry civil act of March 3, 1893. 



United States Enoinbbr Office, 
New Orleantf La., September 4y 1S9S. 

No. 11. — Abstract of proposaU received in response to advertisement dated Jngnsi SI. 
1893 f opened this day by Capt, John Millis, Corps of Engineers, for the oonstrvdivs •/ 
levees in fourth district, improving Mississippi River, 

LOWER TENSAS LEVEB DISTRICT. 



No. 



Name and address of bidder. 



DttTis laUnd («S E; 



Embank 

ment Total c«A 
90,000 CO-, ofl«Tce. 
blc yards. 



Arnold, De Garis A. Co., Memphis. Tenn. 

Manning & Gibson, Natches, Miim 

Rutherford ic Dalgam, Natchez. Miss 

John Scott &■ Sons, St. Louis. Mo 

J.S. McTieheA: Co., Memphis. Tenn 

JeHries & Danieron. English Turn. La 

McLaughlin Bros., Memphis, Tcun 



CtnU. 
17 
13.94 4.1«.'« 



17 ' $5,100.00 



144 4 350.M 

30 ' «.<M.(« 

13.43 4 0r^*« 

19} I &.e^« 

22 !«».» 
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N"o. 11. — Abstract of proposals received in response to advertisement dated August gl, 1S9S, 
ovened this day by Capt, John MilUSy Corps of Engineers^ for the construction of levees 
in fourth district f improving Mississippi Mirer — Contiuned. 

LOWER TENSAS LEVEE DISTEIOT-Continued. 



Name and address of bidder. 



Arnold, De Garis & Co., Memphis^ Tenn 

Donovan & Daley, Baton Ronge, La 

Alexander Eltringbam, Katckez, Miss. . . 

Hartnett & O' Brien, Memphis, Tenn 

Albert H. Gillespie, Vidalia, La 

Manning &. Gibson, Katchez, Miss 

James M. Sullivan, Memphis, Tenn 

Rutherford &, Dalgaru, ^atchez, Miss... 

P. F. Lamb, Stafford, Miss 

George C. Harvey, Vidalia, La 

John A. Carson, Baton, Rouge, La 

John Scot t & Sons, St. Louis, Mo 

J. S. McTigho Sc Co., Memphis, Tenn 

Jeffries & Dameron, English Turn, La. . . 

McLaughlin Bros., Memphis, Tenn 

Charles T. Wortbington, Leota, Miss. . . . 



Lake Concordia, new and en- 
largement (685 R). 



Embank- 
ment, 
38,000 
cubic 
yards. 



Base 

ditches, 

etc.. 200 

cubic 

yards. 



Cents. 

15 

14.45 

14 

13 
♦10.7 

12.89 

13.74 

12.4 

14i 

12| 

18 

24 

13* 

18 

12.43 

13.74 



C^U. 

16 

15 

13 

13 
MO. 7 

12.89 

13.74 

12.4 

10 

16 

14 

13i 

18 

12.43 

13 



Total cost 
of levee. 



$5, 732. 00 
5, 521. 00 
5, 346. 00 
4,966.00 
4, 087. 40 
4, 923. 98 
5. 248. 68 
4. 736 80 
5, 393. 25 
4, 770. 00 
6,872.00 
9, 148. OO 
6, 157. 00 
0, 876. 00 
4,748.26 
5,247.20 



Name and address of biddw. 



Arnold, De Garia Sc Co., Memphis, Tenn 

Donovan &. Daley, Baton Rouse, La 

Edwin B. Helgason, Natchez, Miss 

Hartnett & QrBrien, Memphis, Tenn 

Manning & Gibson, Natchez, Miss 

James M. Sullivan, Memphis, Tenn 

Rntherford &. Dalgani, Natchez, Miss. . . 

P. F. Lamb, Stafford, Miss 

John Scott & Sons, St. Louis, Mo 

J. S. MoTighe & Co., Memphis. Tenn 

JeffViee &I>ameron, English Turn, La .. 

McLaughlin Bros.. Mempbiji, Tenn 

Charles T. Wortbington, Leota, Miss 



Cottage Home (649 R). 



Embank- * Base 
ment. 1 ditches, I rr««oi ««-f 
50,000 etc., 200 | ^?^^,,^^"* 



cubic 
yards. 



etc.. 200 
cubic 
yards. 



Cent*. 




16 


$7,844.50 


15 


7, 505. 00 


M2.45 


6,399.90 


14 


7, 404. 50 


12 


6, 400. 50 


18 


9. 412. 50 


16 


8,283.00 


15 


7, 718. 25 


14 


8,278.00 


13.20 


6,626.40 


18 


9, 036. 00 


12 


7, 380. 00 


14 


7, 273. 00 



Name and address of bidder. 



!Morville to Greens, enlarge- 
ment (715 R). 



Embank 
ment, 
45,000 
cubic 
yards. 



Base 

ditches, 

etc., 2,000 

cubic 

yards. 



Total cost 
of levee. 



Arnold, De Garis & Co., Memphis, Tenn 
Alexander Eltringbam, Natchez, Miss... 

James M. Sullivan, Memphis, Tenn 

Rntherford &Dalgarn, Natchez, Miss... 

John A. Carson, Baton Rouge, La 

Samuel L. James, Jr., Baton Rouge, La. . 

John Scott & Sons, St. Louis, Mo 

J. S. McTighe & Co., MemphiH, Tenn . . . . 
Jeffries & Dameron, English Turn, La .. 

McLaughlin Bros., Memphis, Tenn 

Charles T. Wortbington, Leota, Miss. . . . 



CerUt. 
29J 
29 
22 
27 
17 
*16 
25 
30 
25 
20 
23 



Cents. 
28, 
18 ' 
22 
27 
16 
*13 
14 



$13,947.50 
13,410.00 
10,340.00 
12. 600. 00 
7,970.00 
7, 460. 00 
11, 530. 00 
14, 100. 00 
11,750.00 
9, 360. 00 
10,760.00 



REMABK8.— Proposals marked thus *, being the lowest, and the bidders considered responsible, are 
recommended for acceptance. Both copies of bid No. 4 are submitted (copy retained in oflice), as 
bidder submitted separate bids on each levee, but not In duplicate. 
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No. 11. — Abstract of proposals received in response to adverOfemmtt daled AngustSl^i^^ 
opened this day hy Capt, John MilliSy Corps of Engineers, for ike con9Uruet%on of i«n 
in fourth district, improving Mississippi lUver — Contmaed. 

LOWEB TENSAS LSYES DISTRICT-Gontiiiafld. 



No. 



Name and addreaa of bidder. 



Embank- 
ment, 
30,000 en- 
bio yards. 



Hardscrabble en- 
IarR6ment(643K). 



Total cost 
of levee. 



Bondniant esUm- 
ment (644 Bk 



Embank-' 

ment, 
16.000 ca- 
ble yards. 



Total r4l 
oflef^ 



Arnold, De Garis &. Co., Memphis, Tenn 

Edwin B. Hel^ation, Natchei. Miss 

James M. Sullivan, Memphis, Tenn 

Rutherford & Balgam, 1« atcbos. Miss 

John Scott & Sons, St. Louis. Mo 

J. S. McTiehe & Co., Memphis. Tenn ^ . 

Jeffries d&DameroQ, English Turn, La 

McLaughlin Bros., Memphis, Tenn 

Charles T. Worthington, Leota, Miss 



Cents. 

241 



$7,425.00 



37 



11. 100. 00 



24 
40 
32 
25 
•19 



7,200.00 
7,200.00 
9,600.00 
7,500.00 
5, 700. 00 



Cents. 

231 
*14.43 

21 

21 

24 

14.94 

17 

21 



•3.8DDffi 

3. am 
3.aaLiii 
3.a»i{>} 



RSMABKs.— Proposals marked thus * being the lowest, and the bidders considered re8poBu1ile.iR 
recommended for acceptance. Both copies of bid No. 4 are submitted (copy retained m oiEisi. ^n 
bidder suboiitted separate bids on each levee, but not in duplicate. 

Amount available |i%Srii 

Amount covered by this abstract %V 

Balance TiSt. 

United States Engineer Office, 
New Orleans, La,, September 5^ lS9i. 

No. 12,^ Abstract of proposals received in response to eulvertisement dated August Slylf!'^\ 
opened this day by Capt. John Millis, Corps of Engineers, for the construction of lem 
in fourth district, improving Mississippi Biver, 

ATCHAFALAYA LEVEB DISTRICT. 



No. 




rieta (786 R) . I Proroaty (7W Ki. 



Embank- ' Embank 

ment^ \ Total coat j ment, , Totoleoft 
106.000 cu- of levee, j 80, 000 en- of fern 
bic yards. Uc yards.' 



1 

2 

3 

4 

5 

6 

7 

8 
11 
12 
13 
14 
15 I 
18 1 
21 
24 
26 



Israel R. Bobbitt, Baton Rouge, La 

T. W.Scott, St. Louis, Mo 

Arnold, l>o Garis & Co., Memphis, Tenn 

Andrews Dros. Construction Co., Baton Rouge, La. 

James Cotton, Raccourci, La 

Charles T. Worthington, Leota, Miss 

J. S. McTighe & Co., Memnhis, Tenn 

McLaughlin Bros., Memphis, Tenn 

Hayes Bros., Baton Rouge, La 

R. M. Quigley & Co.. St. Louis. Mo 

James M . Sulli vsun, Memphis, Tenn 

Hartnett & O'Brien, Memphis, Tenn 

BjirlH)ur & Ruple, Laplace, La 

John Scott & Suns, St. Louis, Mo 

Jeffries &, Dameron, English Turn, La 

lloman &McFadden, Sarpy, La 

Donovan &. Daley, Baton Rouge, La 

S. D, Moody & ("'o., Limited, Kew Orleans, La 

Cannon & Atkins, Greenville, Miss 

Starling. Smith & Co., Greenville, Miss 

Manning Sc Gibson, Natchez, Miss 



Cents. 



231 
17.44 
32 
16 

17.42 
31 
24 
* 15. 74 
27 
20 
26 

21.43 
24 

24.4 
20.41. 
39 
18i 
15.97 



$25,068.00 
18, 312. 20 
33,600.00 
16, 800. 00 
18, 291. 00 
32,550.00 
25, 200. 00 
16. 527. 00 
28, :i50. 00 
21. 000. 00 
27, 300. 00 
22,501.50 
25,200.00 
25, 620. 00 
21,472.50 
40,950.00 
19,818.75 
16,768.50 



CenU. . 
15.96 I 
17 
21| 
16.24 
26 
154 
15.93 

14.80 
16.94 , 

16 ' 
•14 

22| 

17 73 1 
21 I 
27 ! 
16.45 
34 

l«l 
17.97 



l.T(^»,»i 
17.100*' 
12,9K.ija 

i2.4cagu 

IS.W'.'/Jo 
11.84«--U 
J3.551* 
12.MI* 
11,2W.'» 
I8.00D» 

14 m* 

lfi,80«l*l 
21.W.W 

is,mM 

143:*W 

aaecoo 



Rbmarks.— Proposals marked thus 
for acceptance. 



, being the lowest and the bidders responsible, are recommeodtd 



lPPEXDIX X X — ^REPOET OF MISSISSIPPI RIVEE COMMISSION. 3031 

•• 12. — Abstract of proposals received in response to advertisement dated August SI, 189S, 
jpened this day by Capt. John Millis, Corps of Engineers , for the oonstruotion of l^ees 
in fourth distrieif improving Mississippi Biver — Continued. 

ATCHAFALATA LEVEE DISTRICT -Contlniwd. 



Kame and address of bidder. 



Embank- 

ment, 
41,500 cn- 
bio yards. 



8 

.^^ 
10 

U ' 

13 1 
U I 
]5 

16 I 

17 \ 

18 I 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 



Israel R. Bob bitt, Baton Rouge, La 

T.W.Scott. St. Louis, Mo 

Arnold, I>e Garis & Co., Memphis, Tenu 

Andrew Bros. Construction Co., Baton Rouge, La. 

i Jamea Gotten, Raccourci,La 

; C harles T. ^Vorthington, Leota, Miss 

i J. S. McTijzhe & Co., Memphis, Tenn 

McLaTifbiin Bros., Memphis, Tenn 

\ MicbaelHaniok, St. Louis, Mo 

S. L. Jamee, jr.. Baton Rouge, La 

' Hayes Bros., Baton Rouge, La 

K.M. Qniglev & Co., St. Louis, Mo 

\ James M.Sullivan, Memphis, Tenn 

j Hartuett & O'Brien, Memphis, Tenn 

Barbour &. Jluple, Laplace, La 

I John G. Sessions, Hampton, Miss 

\ C. D. Leeper &, Co., Baton Rouge, La 

I John S3«*ott & Sons, St. Louis, Mo 

G. Ed. Mott, New Orleans, La 

W. H. O'Connell, New Texas, La ? 

Jeffriefl *& Dameron, English Turn, La 

Mi ke Kane, Baton Rouge, La 

Hearin Sc Cunn ingham. Baton Rouge, La 

Horaan & McFad den, Sarpy. La 

' James B. Portman, LewisviUe, Tex 

I Donovan & Daley, Baton Rouge, La 

Manning & Gibson, Natchez, Miss 

1 Leche & BjTrnes, Island P. O., La 

I S. D. Moody & Co., Limited, New Orleans, La 

Cannon & Atkins, Greenville, Miss 

I Robt. K. Colquitt, Shreveport, La 

■ Starling, Smith & Co., Greenville, Miss 



Golden Ridge (861.5 
R). 



Harroll (866 R). 



Cents. 
14.70 
19 

18| 
16 
20 
14i 
13.24 
14.09 
♦12 
15 

13.45 
13.84 

13.90 

16.95 

16i 

19 

13.73 

16 

14.94 

16 

17* 

13.95 

13.95 



IH 
17.80 

IH 

16.74 

18 



.Embank- 
Total cost I ment, 
of levee. 1 49.000 cu- 

jbic yards. 



Total cost 
of levee. 



$6,100.50 
7,885.00 
7, 833. 12 
6, 640. 00 
8, 300. 00 
6, 017. 50 
5, 494. 60 
6,220.85 
4, 980. 00 
6, 225. 00 
6, 581. 75 
5, 743. 60 
6,432.50 
5, 805. 85 
7. 034. 25 
6, 743. 75 
7, 885. 00 
5, 697. 95 
6, 640. 00 
6, 200. 10 
6,640.00 
5. 498. 75 
7, 36e. 25 
7, 262. 50 
5,789.25 
5,789.25 



6,432.50 
7, 424. 36 
5, 965. 75 

6, 947. 10 

7, 470. 00 



Cents. 
14.06 
19 
181 
14.74 
22 

IH 
* 12. 99 
15 
13* 
16.99 
13.75 
13.84 
15i 
13.99 
15i 
16.49 
16.90 
13.73 
16.49 



15| 

16 

15.9 

16* 

13.90 

13.97 

16* 

13.98 

17.89 

1^ 
17.74 

14* 



$7,330.40 
9, 310. 00 
9, 126. 25 
7,222.60 

10, 780. 00 
7, 105. 00 
6, 365. 10 
7,350.00 
6,615.00 
8, 325. 10 
6,737.50 
6, 781. 60 
7, 717. 50 
6, 855. 10 
7, 472. 50 
8.080.10 
8,281.00 
6, 727. 70 
7, 590. OO 



7, 717. 50 
7, 840. 00 
7, 791. 00 
8, 085. 00 
6,811.00 
6,845.30 
8,086.00 
6, 850. 20 
8. 706. 00 
7, 043. 75 
8, 692. 60 
7, 105. 00 



Remarks.— Proposals marked thus *, being the lowest and the bidders responsible, are recommended 
for acceptance. 

Amount available $60,000 

AmoQut coyered by this abstract 40, 000 

Balance 20,000 



3032 REPORT OF THE CHIEF OF ENGINEKES- U. S. ARMY. 

United States Engineer Office, 
New Orleans^ La,, September fe', Ui3. 

No. 13. — Abstract of proposals received in response to adrertisememt dated Augn4t j:, 
189Sy opened this day by Capt, John Millis, Corps of Engineers, for the eomsirt<iM 
of levees in the fourth district, Mississippi River. 

LAFOUKCHE LEVEE DISTRICT. 



No. 



9 
10 
U 
12 
13 
14 
15 
18 
19 
20 



No. 



1 
2 
3 
4 
5 

6 ' 

7 I 
81 

10 ' 

11 I 

12 I 

13 I 

1^ I 

15 

16 

18 I 

19 I 

20 ' 
21 
22 I 
23 
24 

25 1 

26 I 

27 I 



Nftnie and addre»8 of bidd 



Embank- 
ment, I Total O06t 
55,000 cu- , of ieve«. 
bic yardaJ 



Andrews Bros. Conatniction Co., Baton Roage, La. 

Donovan &, Daley, Baton Itouge. La 

J. S. McTigbo &: Co., Memphis. Tenn 

Jaa. B. Portraan, Lewis villc, Tex 

Barbonr & Kuple, Laplace. La 

C. D. Looper & Co., Baton Rouge, La 

Hiirtnett 6:. O'Briem Memphis. Tenn 

Leche &, Byrnes, Island P. O., Ln 

John Scott & Sons, St. Louis, Mo 

Hoarin & Cunningham, Baton Konge. La 

Hayes Bros., Baton Rouge, La 

Robert McNamara, New Orleans, La 

Cr. Ed. Mott. Now Orleans. I.a 

(/Hnnon 6c Atkins, Green ville. Miss 

Jeffries & Dameron, English Turn, Ia 

Arnold, DeGaris & Co., Memphis, Tenn 

S. D. Mood;y- Ac Co.. Limited, >i>ew Orleans. La 

McLaughlin Bros., MemphiM, Tenn 

Israel R. Bobbitt. Baton Rouge. La 

Charles T. Worlhingrou, Leota, Miss 

Jamoi M. Sullivan, Memphis. Tenn 

Homan & Mo^adden. Sarpy, La , 

John A. (/»rso«, Baton Rouge, La 

W J Bentlev & Co., New Orleans, La 



Brookstown (897 R). 



Waterfnd HE £,, 



Cents. 
14 

18.47 
174 
15 

15.35 
17.90 
17 

16.73 
• 13. 45 



$7. 700. 00 
7, 408. 50 
9.625.00 
8,250.00 
8. 442. 50 
9. 845. 00 
9, 350. 00 
8. 937. 50 
7, 700. 00 
9, 201. 50 
7. 397. 50 



Embank I 

meat, j ToU] rew': 
53.090 CQ] oflf-T^. 
bic yanU.' 



20 

1? 

15| 

17.90 

16.40 

151 

18 

18J 

18 

17 

15 



11.000.00 
9. 212. 50 
9. 350. 00 
8, 593 75 
9. 845. 00 
9, 069. 50 
8,387.50 
9.900.00 

10, 037. 50 
9,900.00 
9,350.00 
8,250.00 



14- 74 i 
13.94 i 

3? 

14. 9U t 
1&4 i 

14. 24 ; 
•13 
17| I 
18 t 

}? ; 

15 
1^ 

18 

18* 

IH 

16 ! 



1 "»- 1- 
9. «. V 
7,45M.'« 

7.«: 

6 742 >» 

8, at-. 

7.4* . 

7.*,::- 
s.ii.- 

65* - 

ltd-. 

7.fe». 
".!»?. r^ 
S34 



Name and address of bidd' 



Andrews Bros. Construction Co., Baton Rouge, La 

Donovan & Daley, Baton Rouge, La 

J.S.McTiffhe dt Co., Memi)his, Tenn 

James B. Portman, Le wisville, Tex , 

Barbour & Ruple, Laplace, La 

C. D. Leex)er & Co., Baton Rouge, La 

Hartnett & O'Brien, Memphis, Tenn 

Leche & Byrnes, Island P. O., La 

John Scott Sc Sons, St. Louis, Mo 

Hearin & Canninghain, Baton Rouge, La 

Hayes Bros,, Baton Rouge, La 

Robert McNamara, New ()rlean8, La 

G.Ed. Mott, New Orleans, La 

Cannon & Atkins, Grei?uville, Miss 

Jeffries & Dameron, English Turn, La , 

Robert K. Colquitt, Shreveport. La 

Codifer & Clancy, New Orleans, La 

Arnold, De Garis &. (^o., Memphis, Tenn 

S. D. Moody & Co., Limited, New Orleans, La 

McLaughlin Bros., Memphis, Tenn 

John E. Louque, Carrollton, La 

Israel R. lioboitt. Baton Ronge. La 

Chas. T. Worthington, Leota, Miss 

Jas. M. Sullivan, Memphis, Tenn 

Homan & Mc Fndden, Sarpy, La 

J. A. Carson, Baton Rouge, La 

W. J. Bentlev & Co., New Orleans, I>a 



CoopersviUe (944 R). 



Alic«(^45K; 



Embank- 1 ! Embank 

ment, { Total coat , ment, 
43,000 cu- of levee. ' 55,000 cu 
bic yards. I Ibic yard*. 



T»'.ul Hi. 

01 IrVrr 



I 



Cmts. 



15,555.60 


12 


•8,© - 


6.012.50 


13.96 


7.€r-!» 


7, 095. 00 


IH ! 


i.eTi « 


6,235.00 


13.fl3 , 


7,IK.'< 


6,149.00 


15.7 


pcr-ii' 


12, 900. 00 


2U 1 


ll<f «! 


6,665.00 


15i 


8.35.') 


6,450.00 


14 


7.:w.' 


6.020.00 


H 


7.;w y 


6, 338. 20 


14.24 ' 


7.Kiw 


6, 127. 50 


14.74 ' 


8,iy:* 


7, 310. 00 


17 


•,35*. oO 


7.310.00 


m ' 


9.0:* »: 


7,256.25 


9SiT3 


6,450.00 


15 ' 


8.25.* 


7, 301. 40 


14.87 . 


i,\ii'» 


7, 740. 00 


16 1 


a«»« 


6, 503. 75 


in 


8.wirj 


7, 310. 00 


9.4«7.» 


6, 680. 70 


15 


s,^y<A 


7, 625. 00 


m 


ft«7?* 


6. 611. 25 


15 


8.2Se.i« 


7,740.00 


18 


9,9*'.^ 


7, 039. 10 


16u43 


».ir»:4 


6.321.11 


13J 


7,«5r» 


6.880.00 


15 


&$«U.3 


6, 880. 00 


16 


8,»9LC«. 



Remarks.— Proposals marked thus *, being the lowest and the bidders considered reeponsiNe. an» 
recommended for acceptance. The ac<*eptance of bid No. 1 for Alice levee is not ^eoomBleBd^^^i «n 
account of lack of funds. 

Amount available CS.^W 

Amount covered by this abstract 28 '■ 

Balance •*" 



APPENDIX X X — REPORT OF MISSISSIPPI RIVER COMMISSION. 3033 

United States Engineer Office, 

Neto Orleans, La,, September 7, 1893. 

No. 14. — Jbstraot of proposals received in renponse to advertisement dated August 21, 1895, 
opened this day by Capt. John Millis, Corps of Engineers, for the construction of levees 
in the fourth district, Mississippi River, 

PONTCHARTRAIN LEVEE DISTRICT. 



No. 



1 
2 
3 
4 
6 
7 
8 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
24 
25 
26 
27 
28 
29 
30 
31 
33 
34 
35 



No. 



Name and address of bidder. 



John G. SessioDR, Eampton, Miss 

Hearin &, CunniDgham, Baton Rouge, La 

James M. Sullivan, Memphis, Tenn 

S. D. Moody St, Co., Limited, New Orleans, La 

C. D. Leeper & Co., Baton Rouge, La 

Loche Se, Byrnes, Island, La 

Robt K. Colquitt, Shreveoort, La 

Andrews Bros. Construction Co., Baton Rouge, La. 

Israel R. Bobbitt, Baton Rouge, La 

J. A. Carson, Baton Rouge, La 

Robert McN ainara. New Orleans, La 

J. S. McTighe Sc Co., Memphis, Tenn 

G. Ed.Mott,N€'W Orleans, La 

Hayes Bros., Baton Rouge, La 

G. B. Edwards, Bessemer, Ala 

Thos. O'Malley, Baton Rouge, La 

Jeffries &, Datberon, English Turn, La 

John Scott Sc Sous, St. Louis, Mo 

Barbour Sc Ruple, Laplace, La 

Cannon & Atkins, Greenville, Miss 

McLaughlin Bros., Memphis, Tenn 

W. J. Bentley Sc Co., New Orleans, La 

T.W.Scott, St. Louis, Mo 

W.H.O'Connell, New Texas. La 

Michael Hanick, St. Louis, Mo 

Mike Kane. Baton Rouge*, La 

Starling Sc Smith Co., (Jreenville, Miss 

Donovan St Daley, Baton Rouge, La 

Hitrtnett Sc O'Brien, Memphis, Tenn 

Uoman Sc MoFadden, Sarpj*, La 

A mold, De Garis Sc Co.. Memphis, Tenn 

Eltringham Construction Co.. Natchez, Miss 

Jas. 6. Fortman. Lewisville, Tex % 



Conrad (843 L). 



Embank- 
ment, 
28,000 cu- 
bic yards. 



Cents. 
13.08 
12 
134 
15.95 
14.7 
151 
14.87 
18 
15i 
16 
17 
17 
15i 
16 
17.9 
14 
14 
13 
15.30 

f4 
}? 

13.85 

13* 
* 11. 99 



13i 

15 

12 

14 

164 



Total cost 
of levee. 



$3, 914. 40 
3, 360. 00 
3, 710. 00 
4, 466. 00 
4, 116. 00 
4, 410. 00 
4,163.60 
5, 040. 00 
4, 270. 00 
4,480.00 
4, 700. 00 
4, 760. 00 
4, 340. 00 
4, 4H0. 00 
5, 012. 00 
3, 920. 00 
3,920.00 
3, 640. 00 
4, 284. 00 
3,745.00 
3, 990. 00 
4, 340. 00 
3, 920. 00 
3, 878. 00 
3, 780. 00 
3, 367. 20 



Ben Hur (845 L). 



Embank- 
ment, 
73,000 cu- 
bic yards. 



Cents. 
15.74 
14 

12.93 
15.72 
15.3 
18 

14.87 
13J 

\f 

16.95 
16 



3,710.00 
4, 200. 00 
8,360.00 
3, 920. 00 
4,620.00 



14 
15 
13 
14.73 

16i 
Ml. 40 
16.95 

]\' 
m 

12.74 

144 

13.4 

IH 
16 
13.3 



Total cost 
of levee. 



$11,490.00 
10, 220, 00 

9, 4.38. 90 
11,475.60 
11,109.00 
13, 140. 00 
10, 855. 10 

9, 455. 00 

10, 858. 75 
12,410.00 
12. 776. 00 
12, 227. 75 
12, :{73. 50 

11, 680. 00 



10. 220. 00 
10. 950. 00 
9,490.00 
10, 7.'>2. 00 
10, 8.'>8. 75 

10, 220. 00 
12, 045. 00 

8, 322. 00 
12,373.50 

8. 577. 50 
10, 220. 00 
12, 683. 75 

9, 300. 00 
10, 585. 00 

9, 782. 00 
10. 676. 25 

11, 680. 00 
9,709.00 



Name and address of bidder. 



.La. 



John G. Sessions, Hampton, Miss. . . 
Hearin Sc Cunninsham, Baton Roug( 

Jas. H. Sullivan, Mompfaia, Tenn 

S. D. Moody & Co., Limited, New Orleans, La 

CD. Leeper & Co., Baton Rouge, La 

Robt K. Colquitt, Shreveport, La 

Andrews Bros. Construction Co., Baton Rouge, La. 

Israel R. Bobbitt, Baton Rouge, La 

John A. Carson, Baton Rouge, La , 

Robert McNamara, New Orleans, La 

J. S. McTighe & Co., Memphis, Tenn 

G. Ed. Mott, New Orleans. La • 

Haves Bros.. Baton Rouge, La 

G. B. Edwards, Bessemer, Ala 

Thos. O'Malloy, Baton Rouge, La 



Plaquemine Point, 
enlargement (853 L). 



Hard Times (STd L). 



Embank- 
ment, 
40,000 cu 
bic yards. 

Cents. 
13.93 
154 
12.74 
144 
14.1 



16 

14.40 
18 

1L44 
14 



I Em bank- 
Total coat nient. Total cost 
of levee. ' 36,000 cu- of levee, 
ibic yards. I 



$5,592.00 
6,200.00 
6, 096. 00 
6, 800. 00 
6,640.00 



. L 



Cetits. 



14.47 
13.97 
174 



6, 000. 00 
6, 150. 00 
6, 200. 00 
5,800.00 
6, 400. 00 
6, 760. 00 
7, 200. 00 
4, 576. 00 
6,600.00 



15.87 
13.24 

14* 
15 



$5,064.50 
4. 889. 00 
6, 125. 00 



6.654.50 
4, 634. 00 
6, 075. 00 
5, 250. 00 



16 I 
20 

17 I 
11.94 I 
14 I 



6, 600. 00 
7. 000. 00 
6. 950. 00 
4. 179. 00 
4. 900. 00 



Remarks.— Proposals marked thus*, being the* lowest and the bidders considered responsible, are 
rccoraniended for acceptance. Proposals Nos. 17 and 30 on Hard Times levee are the same. The bid- 
ders having agreed among themaeives, the bid of G. B. Edwards, No. 17, is recommended for acceptance. 



3034 REPORT OF THE CHIEF OP ENGINEERS, U. S. ARMY. 

No. 14. — Abstract of proposals received in response to advertisement dated Augwt SI, j^^ 
opened this day by Capt, John Millis, Corps of Engineers, for the eonstructum oflerf^ 
in the fourth district, Mississippi Biver — Continaed. 

PONTCHARTRAIN LEVBE DISTRIOT-CoDtlniied. 



No. 



Name and addreas of bidder. 



Jeffries & Damoron, English Turn, La 

John Scott & Sons, St. Louis, Mo 

Barbour & Ruplo, Laplace. La 

Cannon & Atkins, (Jrpenville, Miss 

MoLau$:]iliu Bros., Memphis, Tenn 

W. J. Bentley & Co., New Orleans, La 

T. W. Scott, St. Louis, Mo 

Michael Hanick, St. Louis, Mo 

Mike Kane, Baton Rouge, La 

Starling & Smith Co., (ireenville, Miss 

Donovan & Daley, Baton Rouge, I*a 

Hartnett & O'Brien, MempbiK Tenn 

Iloraan & Mc Fad den, Sarpy, La 

Arnold, De Garis & Co., Memphis, Tenn 

Eltringhain Clonstruction Co., fTatchez, Miss . 

S.L. James*, jr.. Baton Rouge, La 

Jas. B. Portmau. LewisviUe, Tex 



/ote|::iS?,»..lH.nlTi»..,«,U 



Embank- 
ment, 
40,000 cu- 
bic yards. 



Cents, 

U 
U 
14.7 

\% 

13.9 
• 11. 40 
13 
15 



Embank- 
Total cost xnent, 
of levee. 135,000 cu- 
,bic yards. 



16.94 
14 

n.4 

13t 

18 

16.99 



$5,600.00 
5,600.00 
5,880.00 
6, 550. 00 
5,500.00 
5,560.00 
4, 160. 00 
5.200.00 
6,000.00 



6. 776. 00 
5,600.00 
4,560.00 
6,350.00 
7,200.00 
6,796.00 



Cents, 
16 
13 
15 

15* 
25 



Total mt 
of lertt. 



$s,6cc>ai 

ISSiLtt 

5.aLi« 

5w38L5 



14 

11. M I 

14 ! 

13.94 
15 

1«| 1 
14.45 



4,i:tag 
4,S<».t() 
4.ST9.K 
5.S9.ffi 

5,8iart 

5,057.51 



13.43 , imaa 



No. 



Name and address of bidder. 



Rescue (875 L). 



Trudean (840 Li. 



Embank- 
ment, 
50. 000 en- 
bic yards. 



2 

8 

5 

8 

9 
10 
11 ' 
12 
13 
14 , 
15 

18 ! 

19 i 

20 ' 
21 
22 i 
23 
2* , 
25 
26 > 
28 
20 
30 
31 
32 
33 
34 
35 
36 ; 
38 



Hearin & Onnningham, Baton Rouge, La 

Ja.<4. M. Sullivan, Memphis, Tenn 

( 'mlifer &. ('lanej-. New Orleans. La 

Roht. K- (-olquitt, Shrevenort, La 

John Cleary, CarroUUm, La 

Andrews Bros. Conntnirtion Co., Baton Rouge, La. 

Israel R. Bobhitt. Baton Rouge, La „.... 

J. A. Carson, Baton Rouge, La 

Kol>ert McXamara, New Orleans, La 

J. S. McTigho & Co., Memphis, Tenn 

O. Ed. Mott, New Orleans, La 

Hayes Bros., Baton Rouge, La 

Thos. O'Malley , Baton Rouge. La 

JotlVies & Dameron, English Turn, La 

John Scott & S<tns, St. Louis, Mo 

Barbour & Ruple, Laplace, La 

Cannon &, Atkins, Greenville. Miss 

John E. Loumie. ( 'arrollton. La 

McLaughhn Bros., Memphis. Tenn 

W. J. Bent lev &. Co., New IMeans, La 

T. W. }<c>ott.'st. Louis, Mo 

MirhaH Hanick, St. Louis. Mo 

Mike Kane, Baton Rouge, La 

Starhng dr Smith Co., Hreenville. Miss 

Dcmovan & Dale v, Baton Rouge, La 

S. L. DaviB, Belle Heleue. La 

Hartnett &, tVBrien, Memphis. Tenn 

Homan A- Me Fadden. Sarpy, La 

Arnold. I)e(raris & Co., Memphis, Tenn 

Eltringham ('onstrnction Co., Natchez, Miss 

Jas. B. Portman, Lewisville, Tex 



Centt. 
14.47 
15| 



18 

m 

15 



> Embank-' 
Total cost , ment, | Total ««t 
of levee, i 34,000 en- oihr^ 

Ibicyarda.j 



I Centt. 
$7,235.00 23^ 

7,875.00 , 

22.9 



9,000.00 
8, 750. 00 
7,500.00 



18 I 
21.95 

18 I 



15.65 
20 



9,000.00 I 
10, 975. 00 
9, 000. 00 
7.375.00 
8,250.00 
8. 250. 00 
7, ?25. 00 
10. 000. 00 



29 

18 

\? 

24 
2? 



17, met 



9.»L4 
«,1&» 
6.29lift 

amon 

8,1»« 



15 
16.74 
14.44 
16.94 
14.99 
17.3 
18| 

16.45 I 

17 I 

I 



8.500.00 
7, 7,50. (X) 
7,750.00 



*14 
20 
25 

21.70 
20 



4.76Q.IH 
7.J74IJ 

s,m.x 



7.500.00 
8, 370. 00 
7. 220. 00 
8; 470. 00 
7. 495. 00 
8,650.00 
9, 187. 50 
8, 225. 00 
8.500.00 



18 
19| 






Remark.s.— Proposals marked thus ". being the lowest and the bidders considered responsiWe. «" 
recommended for acceptAure. Proposals Nos. 17 and 30 on Hani Times levee are the same. TJw ten- 
ders having agreed among themselves, the bid of G. B. Edwards, No. 17, ia recommended forMceptuce. 

Amount available $tt.Wl 

Amount covered by thi.s abstract 33, W 

Balance 17. *» 



TENDIX X X — REPORT OF MISSISSIPPI RIVER COMMISSION. 3055 

3 (1895). — Ahatraet of proposals receivedin response to advertisement dated February 16, 
94, opened this day by Copt, John Millis, Corps of Engineers^ for the construction of 
^ees in the fourth district, improving Mississippi River — Continned. 



Name and addreaa of bidder. 



Jamea M. Sniliyan, Memptaifi, Tenn 

Hayea Bros., Bonnet Carre, La 

Jcxhn Scoft & Sous, St. Louin, Mo 

Horaan & McFadden, Baton Roujte, La 

\V". J. Bentley & Co., New Orleans, La 

Tkie Kltriiigham Constmction Co., Natches, Miss . 

N-P. Phillips, Red Liver Landing, La 

I)«movan, Daley & Co., Baton Plouee, La 

I) B. Heariu & Co., Baton Kouge, La 

M ichael Hanirk & Co., Baton Rouge, La 

M auuing & (! ibson, Natcbes, Miss 

H artnett & O'Brien, Point Coupee, La 

Kd win B. Helgason, Natchez, Miss 



Atobafalaya levee district^ 
Aucborage. 



Embank- 
ment, 
52,700 cu 
bic yards. 



Base 
ditobes, Total cost 
etc., 500 ■ of levee, 
cubic yards. 



Cents. 

14| 
*10 

12.74 

la 

12i 

10.73 

16 

n.70 

10.73 

13 

12. 70 

12.74 

104 



Centa. 

U» 
*10 
10 
10 
12i 
10 
16 
8 
10 

12 . 
12.70 
12.74 

m 



$7,847.00 

5, 320. 00 

6, 763. 98 
6,001.00 
6, 783. 00 
6. 704. 71 
8. 512. 00 
6, 205. 00 
6, 704. 71 
6, 91 LOO 
6, 756. 40 
6. 777. 68 
5, 453. 00 



MARKS.— Proposals marked thus *, are tbe lowest received and the bidders considered responsible, 
ec<tmmended for acceptance. 

Hint available $136,750.30 

unt covered by this abstract 16,552.95 

Balance 120,197.85 



SURVEYS, GAUGES, AND OBSERVATIONS. 

Iio iisnal diecharge meaBarements were made dnring tbe high water of 1893 at 
rollton, at Red River LaudiDg, and at Simineeport on the Atchafalaya. Surveys 
letermine changes in the river bottom in the vicinity of Belmont and 8arj)y 
asses and above College Point were completed and results submitted. Special 
eys have also been m^e, in compliance with instructions of the Commission of 
ust .5, 1893, in the vicinity of Kennerville and near the old Lake Borgne Canal, 
iiere were no difficulties of navigation in the main river channel in this district 
lug the low- water season, and no channel depths lesa than 10 feet were reported. 

Money statement 

e 1, 1893, balance unexpended $6,553.09 

tmeut approved by Secretary of War, May 18, 1893 12, 000. 00 

Total available 18,553.09 

31, 1894, amount expended during fiscal year 7, 722. 29 

1, 1894, balance available 10,830.80 

mount that can be profitably expended in fiscal year ending June 30, 1896 12, 000. 00 
ibmitted in compliance with requirements of sections 2 of river and 
harbor acts of 1866 and 1867 and of sundry civil act of March 3, 1893. 



3036 REPORT OF I'HE CHIEF OF ENGINEERS, U. 8. ARMY. 

No. 15. — Abstract of proposals received in response to advertisement dated Sepidktr^, 
189Sy opened this day by Capt, John Millis, Corps of Engineers^ for the constru^n f,j 
levees in the fourth districty improring Mississippi Hiver — C*ontiniiecl 

ATCHAFALAYA LEVEE DISTRICT— Contlnoed. 



Ko. 



Name ami address of bidder. 



L 



53,000 co- 
bio yards. 



Ko. 



Donovan, Daley & Co.. Droyfus, La . 
Hartuett &. O'lirien, MeiupDis, Tenn 

J. A. Carson. Baton Rou^e, La 

Davis & Freeman, Bimimgliam. Ala. 
(roorge Merrier, Kew Orleans, La . . . 

iMrael K. iiobbilt, Ecg; Bend. La 

Robert Mr.Nanmrn.^ew Orleans, La 
Cbas. T. WorthinKton, Loota, Miss . . 



Anchorage (8313 £;. 



Embank- ' Base | 
ment, ditchea.etc^ 



Cents. 
13.70 
16.24 
18 
14i 

IH 
15.96 
18 
15* 



600 cnbie 
yards. 



CenU. 
12 
15 



of l^TW 






14 
9 
12 

15 






Name and address of bidder. 



Embank- Bas4i 

ment. ditcfaes,etc^ Total i*q€ 
11,000 cu- 150 cubic ofkr** 
bic yarda. yards. 



5 Quinij & Phillips, Red River Landing, La , 

6 James B. Port man & Co., Baton Rou^e, La 

7 Straint; &, Lee, Kansas City. Mo 

8 The Eitringham (^mstractioiv Co., Nat^hes, Miss .. 

9 R.M.guigley & Co., St. Louis, Mo , 

10 ('. D. Leeper &. Co.. Baton Ronge, La 

1 1 AVm. H. U'Connell. New Texas, La 

12 John Soott &. Sous, St. Louis, Mo 

13 Kane &, Hanick, Baton Rouge, La 

14 Sam D. Ross. Birmingham, Ala , 

15 i Honian & McFadden, Sarny, La 

16 Andrews Bros. Const ruction Co., Baton Rouge, La 

17 I Jeffries &, Dauieron. English Turn, La 

18 S. D. Mo(h1v Sc Co., Limited, New Orleans, La 

19 Donovan, t)aley & Co., Drevfus, La 

20 D. B. Heariu &.' Co., Baton Rouge, La 

22 J. A. Carson, Baton Rouge. La 

23 Davis & Freeman. Birmingham, Ala 

25 Inrael R. Bobbitt, Eg{C Bend, La 

26 Roliert McNaniara. N ew Orleans, La 

28 John Appel, Burnside, La 



Homestead (^32 R . 



Cents. 

14 

14 

13i 

14.72 

12 

15 

14* 

12.93 

14 

14.03 

14 

16 
154 
13.70 
13 
18 
16i 
14 
18 
M4| 



CenU. 
14 



tl%4 



IH 


i,s*. - 


12 


lis « 


15 


IC'-* 


IH 


ms-. 


10 


i.*r 3 


10 


L^a*^ 


14.93 


1«H4 


14 


!,«'« 


12 


ITtl-- 


16 


l.T^w 


12 


1.35H 


13 


l.«3i 


16 


tiKV 


12 


L»* 


15 


lOi- 


•14} 


L31»2 



No. 



Port Allen (832.5 R). 



Name and address of bidder. 



H. S. Flynn & Bro., Baton Rouge, La 

Quinn & ]*hillips, Red River Landing, La 

•James B. Portnian &. Co., Baton Rouge, La 

Strains &. Lee, Kansas City, Mo 

The Eltrinclmm Construction Co., Natchez, Miss... 

R. M.Quigley A^ Co., St. I^ouis, Mo 

John Scott & Sons. St. Louis, ilo 

Kane & Qanick, Baton Rouge, La 

Sam D. Ross, Birmingham, Ala , 

Hoinan & MrFa<lden, Sarpy, I>a 

Andrews Bros. Construction Co., Bato- Rouge, La 

Jeffries Ar. Danieron. KnclJsh Turn. La 

S. D. Moody & Co., Limited. New Orleans, La 

Donovan, Daley & Co. Dreyfus, La 

J. A. Carson, Baton Rouge. 'La 

Davis & Freeman, Birmingham, Ala 

Robert MrNanmra, New Orleans. La 

Chas. T. Wort h ington, Leota, Miss 



I Embank- 
ment. 
1 92,000 cu- 
I bic yards. 

CenU. 
14.90' 
17 
15 
15 

14.23 
14* 
12.93 
16 

15.43 
15.4 
15 
18 

l«i 

14.70 

17 

16* 

20 

16 



Ba«e 

ditchea,eic. 

760 cubic 

yarda. 



14.93 

10 

15 

15.43 

15.4 

12 

18 



12 



15 
16 



Total («s 



$13. 8n.il 



13.3Ei.^ 
13.45a?J 

11. ns, 

14.2ISr 
14.28164 
13.9»13» 



11815 ?.■ 



18.514." 



Remarks. ^Proposals marked thus *, being the lowest and the bidders considered iteaponsilk-. are 
recommended for acceptance. No recommendation for acceptance of lowest bids on Pf^lar Gruxt. 
Anchorage, and St. iMnin levees is made at present. Some or all of these are to bo omitted to cubie 
more urgent work to be done, as authorized by telegram from Chief of Engineers of October II. 13B. 
One copy of proposals of Davis & Freeman (23) on Anchorage levee for embankment is 14.73^ tb 
other copy 14.90. 



.PPKNDIX X X — REPORT OF MISSISSIPPI RIVER COMMISSION. 3037 

. 15. — Abstract of proposals received in response to adverlisenient dated Sepiemher SO, 
'89Sf opened this day by Capt. John MilliSf Corps of Engineers, for the construction of 
erees in the fourth district, improving Mississippi Biver — Continued. 

ATCHAFALAYA LEVEE DISTRICT— Continued. 



Name and addreas of bidder. 



J ames Cotton , Racconrc I, La 

Straing & Lee, Kansas City, Mo 

R. M. Quigley & Co..St.Louwi, Mo 

John Scott & Sons, St. Louis, Mo 

Kane & Haniok, Baton Rouge, La 

Sam D. Ross, Birmingham. A la 

Roman & MoFadden, Sarpy, La 

Andrews Bros. Construction ('o., Baton Rouge, La 

Jcffk-icM & Dameron, Engiish Turn, La 

S I). Moo<lv Sl Co., Limited. New Orleans, La 

Donovan, Daley & Co., Dreyfus, La 

J. A. Carson, Baton Rou^e,La 

Davis &. 'Freeman. Birmingham, Ala 

Israel R. Bobbitt, Ecg Bend, La 

Robert McNamara, New Orleans. La 

Chas. T. Worthington, Leota, Miss 



Nereaux (851 R). 



Embank 


Base 




ment, 


ditches, etc, 
450 cubic 


Total cost 


85,000 en 


of levee. 


bio yards. 


yards. 




Cmtt. 


Cent*. 




?4 

14.94 


10 


$19, 170. 00 


14. M 


12, 706. 23 


* 12. 93 


MO 


11, 0.15. 50 


13.49 


12 


11,520.50 


14.39 


14.39 


22,296.25 


14.7 


14.7 


12. 561. 15 


13.9 


12 


11,869.00 


19 

15J 

17.40 


19 


16, 235. 50 


12 


14, 844. 00 


18 






16i 


16i 


14, 099. 25 


16 


12 


13, 645. 00 


18 


15 


15,367.50 


17 


17 


14, 526. 50 



Name and address of bidder. 



I 

7 ' 



Michael Walsh, Plaquemine, La 

James Cotton. Raccourci, La 

Straing & Lee, Kansas City, Mo 

R. M. Quigley Sc Co., St. Louis, Mo 

John Scott 6c Sons, St. Louis, Mo 

Kane Sc Hanick, Baton Rouge, La 

Sara D. RoKs, Birmingham, Ala 

Roman & McFadden, Sarpy, La 

Andrews Bros. Construction Co., Baton Rouge, La. 

JeflVies & Dameron, English Turn, La 

J. A. Carson, Baton Rouge, La 

Davis &, Freeman, Birmingham, Ala 

Israel R. Bobbitt, Egg Bend, La 

Robert McNamara, ^ew Orleans, La 

ChaH. T. Worthington, Leota, Miss 

John Appel, Buiiiside, La 



Embank 

ment, 
24,000 cu 
bic yards. 



St. Louis (856 R). 



Base 

ditche.s,etc. 

400cubic 

yards. 



Cents. 
14.97 



12. 93 

12.99 

16.64 

15.02 

15i 

19 

16 

15.98 

14i 

17 



15i 



Centft. 
14.97 
10 



15i 

10 

12 

16.64 

15 02 

151 

19 



14J 
12 
15 



Total cost 
of levee. 



$3, 652. 68 
5, 440. 00 



3, 813. 00 
3, 143. 20 
3, 165. 60 
4. 060. 16 
3, 708. 80 
3,843.00 
4, 636. 00 



3, 891. 70 
3, 528. 00 
4. 140. 00 



15i 



3, 782. 00 



Remarks.— Proposals marke<l thus *, being the lowest and the bidders considered responsible, are 
ocommeiidcd for acceptance. No recommendation for acceptance of lowest bids on Poplar Grove, 
i^iiciiorage, and St. Louis levees is made at present. Some or all of these are to be omitted to enable 
noro urgent work to be done, as authorised oy telegram fVom Chief of Engineers of October 11. 1893. 
)!)(> cojiy of proiMsals of Davis & Freeman (23) on Anchorage levee for embankment is 14.75, the 
»thercoi>y 14.90. 

\ mount available ^6.887.15 

A-mount covered by this abstract 26, 082. 22 

Balance 30.804.93 



3038 EKPORT OP THE CHIEF OP ENGINEERS, U. S. AR3fY. 

United States Engineer Office, 

New Orleans, La., October 10, 2S91. 

No. 16. — Abstract of proposals received in response to advertisetnent dated Septemhrr sj, 
1893t opened this day by Capt, John Millis, Corps of £ngineerSf for the construeiiM »/ 
levees in the fourth district j improving Mississippi River. 

LOWER TENSAS LEVEE DISTRICT. 



Videl, enlargement | HardTinifPs— Wili^ 
(815 K). . enlargement (63: E . 



•l Embank- 
ment and 
Total coat ; excavar < Total ow 



No. 



Name and addreaa of bidder. 



1 R. T. Martin & Co., Baton Rotise, La. . . 

2 I LceiMir & Bobbitt, Donaldson vule, La .. 

3 ' L. M. Dalgarn, Natchez, Miae 

4 I Jelfriea dc Dameron, Knglish Turn, La . 

5 ' (rarbish &0' Neil, Memphis, Tenn 

« I Chas. T. Worthington, LeoU, Miss 

7 I Davis & Freeman. Binuingham, Ala... 

8 * Samuel D. Ross, Bimilngbam, Ala 

10 McLanghlic Bros., Memphis, Tenn 

11 John (jr. Sessions, Hampton, Miss 



Embank- 
ment and ' 
excava- 
tions. , 
40,000 ru 
bicyards.^ 



of levee. 



CttUt. 



21 
17 



$8,400.00 I 
6, 800. 00 I 



•13| 



5,:{30.00 



Uona, 

50,000 cu- 1 

bic yarda., 

Cents. I 
*18.73 

in 

24 



27 
24 



11,000.00 
10.800.00 . 
9, 000. 00 



ofleTt« 






254 
24.98 

an 

m 

24.45 



12.:»« 

114SILC 

8.73i«.« 

11 S.^ 



No. 



Name and address of bidder. 



Waterproof (663 R). 



jErobank- 
I ment i 
I and pxca- 
I vatlons, 
, 100. IKK) 
' cubic 
' yanis. 



Total coat 
of levee. 



, Cents. 

Leeper & Bobbitt, Donald sonville, La 

L. M. Dalgam, Natchee, Miss 

. Davis Sc Freeman, Binuingbam, Ala . . : 

Samuel D. Ros.h, Birmiughani, Ala 

Oninn & Phillips. R4«d River Landing, La 

McLaughlin Bros., Memphis, Teun 



i;ias.Hoocks. enlarp 
nietit {TX Ki. 



Embank- 
ment 
I and oxca- 
' vatiuns, 
I 15.000 
en bic 
yarda. 

CenU. 
24 

•19 
25 
25 
35 
25 



Total m; 
of leTtt 



2.S«).P' 

J.75u.i. 



Remarks.— Proposals marked thus ", being the lowest and the bidders considered respoiL«ii>le.an> 
recommended for acceptance. Proposals Nos. 10 and 1 1 were received aftex the time set for opening l»6 
and were not considered. Waterproof levee withdrawn, being built by State authorities. 

Amount available t7f, ?'^' 

Amount covered by this abstract IT. 56 

Balance 6l.::3 



PPEKOIX XX — REPORT OP MISSISSIPPI RIVER COMMISSION. 3039 

United States Engineer Offtck, 

New Orleans, La,, October 11, lS9f^, 

. IT. — A^hstract of proposals received in response to advertisement dated September 20, 
!Sf/S, opened this day by Capt. John Millis, Corps of Engineers, for the construction 
}f levees in the fourth district, improving Mississippi Biver, 

PONTCHARTKAIN LEVEE DISTRICT. 



Name and address of bidder. 



No. 



1 I Donovan, Daley & Co., Dreyfas, La 

2 The £ltrineham Construction Co., Natchez, Miss. . 

4 R. M. Quigley & Co., St. Louis, Mo 

5 ■ Robert McNamara, New Orleans, La 

6 ' SatniLel D. Ross, Birmingham, Ala 

7 Chas. T. Worthington, LeoU, Miss 

9 , Iloman &. McFadden, Sarpy, La 

10 Andrews Bros. ConstriTction Co., Baton Ronge, La 

1 1 J etfries & Dameron, English Turn, La 

12 ( leorge Mercior, New Orleans, Iji 

IB J amea B. Portman, Baton Rouge, La 

14 .T. A. Carson, Baton Rouse, La 

15 Davis & Freeman, Birmingham. Ala 

IB Kane A, Uanick. Baton Rouge. La 

17 ' Lee per 8c Bobbitt, Donaldsonyllle, La 



College Point (905 L). 



Embank- 
ment, ditches, I Total cost 
85,000 cu- etc., 300 en- 1 of levee, 
bic yards, bio yards. 



Cents. 
*10. 40 

13.7 

354 

19 

18 

10.9 

13 

14 

12. 74 

15i 

18 

13* 

11.00 

12| 



Genu. 

*10 

10 

13.7 
10 
10 
18 
10.9 
13 
14 

12.74 
14 . 
15 
8 
11 



18, 870. 00 
10,426.50 
11, 686. 10 
13, 205. 00 
18,207.00 
15, 354. 00 
9, 297. 70 
11. 089. 00 
11, 942. 00 
10, 867. 22 
13. 004. 50 
15.345.00 
11, 180. 25 
10, 224. 50 



Name and address of bidder. 



Reserve (922 L). 



Embank- Base 
j ment, ' dit<;hes, i Total cost 
15,000 en- et<;.. 100 cu- of levee, 
bic yards, bio yards. > 



W 

3 
5 
9 

10 I 

11 ' 

12 ' 
14 
15 I 
17 



Donovan, Daley & Co., Dreyfus, La 

The Eltringham Construction Co., Natchez, Miss . 

I>. B. Hearin 6l Co., Itaton Rouge, La 

Robert Mc Kamara, N ew Orleans, La 

Homan &. McFadden, Sarpy. La 

Andrews Bros. Construction Co., Baton Rouge, La 

Jeffries & Dameron, English Turn, La 

Oeorge Merrier, New Orleans, La 

.1 . A. Carson, Baton Rouge, La 

Davis & Freeman, Birmingham. Ala 

Leeper &. Bobbitt, Donaldsonville, La 



Cents. 


Cents. 




12.94 


10 


$1, 051. 00 


*12.23 


*10 


1, 844. 50 


14.20 


14.20 


2.144.20 


17 


10 


2. 560. 00 


17 


17 


2, 567. 00 


H* 


14* 


2.189.50 


34 


14 


«. 114.00 


12.74 


12. 74 


1, 923. 74 


17 


15 


2. 565. 00 


{^ 


10 


2.935.00 



BARATARIA LEVEE DISTRICT. 



No.! 



Name and address of bidder. 



2 I The Eltringham Construction Co., Natchez, Miss. 

5 Robert McNamara, New Orleans. La 

6 I Samuel D. Ross, Birmingham, Ala 

11 Jelfrifs & Dameron, English Turn, La 

14 .1 . A . Carson, Baton Rouge. La 

15 Davis & FreemHU, Birmingham, Ala 

17 Leeper & Bobbitt, Donaldson villc, La 



Myrtle Grove (1.002 R). 



Embank- 


Base 




ment, 


ditches. 


Total cost 


8,0C0 cu- 


etc.. 400 cu- 


of levee. 


bic Yards. 


bic yards. 




CenU. 


CenU. 




21 


10 


$1, 720. 00 


*16 


*12 


1, 328. 00 


16.97 


16.97 


1. 425. 48 


25 


25 


2. 100. 00 


18 


17 


1,508.00 


19 


10 


1,560.00 


22 







KfiAiABKS.— Proposals marked thus *, being the lowest received and the bidders considered re«pon- 
sible, are recommended for acceptance. 



3040 REPORT OF THE CHIEF OF ENGINEERS, U. S. AEMY- 

No. n.— Abstract of proposals received in response to advertisement dated Septeml^ 2*'.- 
1893, opened this day by Capt. John Millis, Corps of Engineers, for the consiinKUom ©• 
levees in the fourth district, improving Mississippi iZitrw— -Continued. 

ATCHAFALAYA RIVER. 



No.l 



Name and address of bidder. 



8 > F. L. CaHon Sc Co., Odenbiixg, La 

15 I Davis &. Freeman, Birmingnam, Ala.. 
17 I Leeper &. Bobbitt, Donaldsonyille, La . 



Simmeaport, aiiarfst 
vutmt. 

Embank- 
ment and 

excava- ToUi^^sz 
tiona, of Irr?^. 
6,000 ca- 
ble vard». 



I 



1 



Cents. 
*14.49 

22 

15.96 






Remarks.— Proponals marked thus *, being the lowest received and the bidders conaider^l n»pfi& 
Bible; are recommended for acceptance. 



Amount available 

Amount covered by thiR abstract . 



Balance 



Pontchar- 

train levee 

district. 



$17,000.00 
10, 714. 00 



Barataria AteliaCsla.i 
levee district.; Rirfr. 



$20,066.82 
1,328.00 



ti.io I 



6,286.00 I 



18. 79& 83 



1 



United Statkr Enginkkr Office, 

Netc Orleans, La., October 16, IS^. 

No. \%,^ Abstract of proposals received in response to advertisement date*! October 4, Ix-^. 
opened this day by Capt. John Millis, Corps of Engineers, for the constmcti^u ^ 
levees in the fourth district, improving Mississippi River. 

LAKE BORGNR LEVEE DISTRICT. 



No. 




Slaughtcrhoaee. «tra 

sion, enlargemcBt.aaa 

repairs (968.5 L). 



Embankment I 
and excava- \ Total oa«i 
tion 8, 3. 500 Kf( Uxtr. 
', cubic yards. I 



I 



Centt. 

Bobert McNamara, New Orleans, La i 22^ 

Philip J. Keilly, New Orleans, La No bid 

McLanghlin, Memphis, Tenn do 



tTsrst 



Remarks. — The bid of Robert McNamara is the only one received. It is conHidered too hi^h ksA 
is therefore not recommended for acceptance. 

Amount available $11, 4V'.C 



-A.PPENDIX X X ^REPORT OF MISSISSIPPI RIVER COMMISSION. 3041 

ro. 18. — Ahatraci of proposal^ received in reepdnee to advertisement dated October 4y. 1893, 
opened this day by Capt, John Millie, Corps of Engineers, for the construction of levees 
in the fourth district, improving Mississippi River — Continued. 

LOWER TENSAS LEVEE DISTRICT. 



3sro. 



Name and address of bidder. 



T. G-. Braoing & Co., New Orleans, La 

K. M. Qnieley & Co., St. Louis, Mo 

Andrews ^ro6. Construction Co., Baton Rouge, La 



T. G. Bmning, New Orleans, La 

R. M. Quigley & Co., St. Louis, Mo 

Andrews Bros. Construction Co., Baton Rouge, La 



Lake Concordia levee. 



Stations 570 to 507 
plus 12 (2,712 lin- 
ear feet). 



Cent*. 
75 



*66 



92, 034. 00 
1, 708. 56 
1, 789. 02 



Stations 606 plus 52 
to 634 plus 33 
(2,781 linearfeet). 



Cents. 

75 

63 

*66 



$2, 085. 75 
1, 752. 03 
1, 835. 46 



Stations 664 plus 77 
to 694 plus 60 
(2,083 linear feet). 



Stations 694 plus 60 
to 725 (3,040 Un- 
ear feet). 



Cents. 

75 

63 

*66 



j Cents. 

$2,237.25 75 

1,879.29! 63 

1, 968. 78 * 66 



$2, 280. 00 
1,-915. 20 
2,006.40 



Remarks.— Proposals marked thus *, being the most advantageous and the bidders responsible, are 
r-ecommended for acceptance. Bid No. 8 (R.M. Quigley Sc Co.) is the lowest, but as it is a conditional 
one is not therefore considered. 

.A^monnt available $64,535.39 

unmount covered by this abstract 7, 600. 56 

Balance 56,924.83 

LAKE BORGNE LEVEE DISTRICT. 



l?o. 



Name and address of bidder. 



I Battle ground 
i (5,093 linear feet). 



H. W. Gribble, New Orleans, La 

Alfred Pierson, New Orleans, La 

T. G. Bmning, New Orleans, La 

Robert McNamara, New Orleans, La . 

John Clearv, New Orleans, La 

Robert McNamara, jr.. New Orleans, 

La 

James Bvrne, Baton Rouge, La 

R. M. Quigley & Co., St. Louis, Mo 

Andrews Kros. Construction Co., 

Baton Rouge, La 



Cents. 
6811 
75 

63.49 
63 
68 

5S 
*56 



66 



$3, 482. 34 
3, 819. 75 
3, 223. 55 
3, 208. 59 
3,463.24 

2, 953. 94 
2, 852. 08 
a. 208. 59 

3, 361. 38 



Repose 
(700 linear feet). 


St. Clair 
(4,300 linear feet). 


Cents. 




Cents. 
72i 
75 

63.49 
65 
66 


$3,112.12 


75 


$525.00 


3, 225. 00 
2, 730. 07 


65 
70 


455. 00 
490.00 


2, 795. 00 
2, 838. 00 


58 

♦56 

63 


406.00 
393. 00 
441.00 


•60 
60 
63 


2, 580. 00 
2, 580. 00 
2,709.00 


66 


462.00 


66 


2,838.00 



Remarks.— Proposals marked thus *, being the lowest and the bidders responsible, are recommended 
for acceptance. The proposals of Robert McNamara, jr.. and J ames Byrne on St. Clair being the 
aame, it was agreed by them that Mr. McNamara, jr., should do the work. 

Amount available $10,294.88 

Amount covered by this abstract 6,824.08 

Balance 4,470.80 



BNG94 -.191 



3042 REPORT OF THE CHIEF OF ENGINEERS, U. S. ARMT. 

United States Engikkt.r Office, 

Nm€ Orleans f La., December!, 1S$5. 

No. 19. — A bstract of propoaaU received in response to advertisement dated Novemher fly lS3Sj 
opened this day by Capt John MilliSf Corps of Engineers, for the revetment of leMsett in 
the fourth district, improving Missiseippi River, 

BAKATARIA LEVEE DISTRICT 



No. 



Name and address of 
bidder. 



H.W.Gribble, New Or- 
leiiTis, La 

Alfred PierHon, New Or- 
leuns. La 

T. G. Bruning, New Or- 
leans, La , 

Robert MeNnniara. New 
Orleans, La , 

R. M. Quieley & Co., St. 
Louis, Mo * 

Andrews Bros. Constmo- 
tion Co., Baton Rouge, 
La 

George E Corbette, Al- 
giers, La 



Fort St. Leon 

middle levee 

(1,500 linear feet). 



Cento. 

741 

75 

*63.48 

67 

63 

66 

85 



$1, 115. 62 
1, 125. 00 

952.35 
1, 005. 00 

945.00 

900.00 
1, 275. 00 



Belle Chasse to 

Concession 
levee (200 lin- 
ear feet) . 



CmUs. 



Oakrille levee 
(2,752 linear feet). 



Happy Piaas 

levee (7n 
linear ftcti. 



80 



$160.00 



136.00 I 
126.00 

132.00 I 
180.00 



Cenit. 

j 63.40 
, 66 



,$2,046.80 
2,064.00 

I 1,747.25 
1,816.32 
1,783,78 

1,816L32 
2,064.00 



CeiiU. 



I5S« 



97 tfl9. 

61 4CN 
80 mm 



No. 



Name and address of bidder. 



H. W. Gribble, New Orleans, La 

Alfred Pierson, New Orleans^ La 

T. G. Bruning, New Orleans, La 

Robert MoNamara, Now Orleans, La 

R. M. Quiffley & Co., St. Louis, Mo 

Andrews Bros. Con straction Co., Baton 

Rouge, La 

George £. Corbette, Algiers, La 



SUr levee (3,218 I Ironton Wvee Oakland W%tt 



linear feet). 

Cents. 

74| ,12, 393. 39 
75 ' 2,413.50 
63. 48 ' 2, 043. 11 
67 2, 156. 06 

63 2,027.34 



66 

78 



2,123.88 
2, 610. 04 



(2,U4J linear feet). (2,000 ItMBrlert 



Cents 
75| 
76 

63.49 
67 
68 

06 

76 



Gents, 

tl, 539.91! 75} 

1,532.25 75 

1,297.10 1 63.49 

1,368.81 { «7 

1,287.09; 63 

1,348.38 6S 
1,532.25 



75 



1.5»* 
Ijfe-i 
1,34'. «t 

I %••. 

1,328 i« 
150Ofll 



Remarks— Proposals marked thus *, being the most advantageous and the bidders respon^kiitb* a> 
recommended for acceptanoe. Bid No. 8 (R. li. (juigley St Co.) is the lowest, bat it is a oaoditiouJ «w 
and is not. therefore, considered. 

Amount available $17,241 II 

Amount covered by this abstract 7.ftaii 



Balance 9.837 « 

United States Engiittcer Office, 
New Orleans, La., December tO, 2SSS. 

No. 20. — Abstract of proposals received in response to advertisement dated December?, 1S$^ 
opened this day 6y Capt. John Millis, Corps of Engineers, for the censtrueiion ofUeetis 
ike fourth district, improving Mississippi River, 

LOWER TENSAS LEVEE DISTRICT. 



No. 



Name and address of bidder. 



Starling & Smith Co., Greenville, Miss. 

John Scott Sc Sons, St. Louis. Mo 

Manning & Gibson, Vicksburg, Miss .. 

Homan Sc McFadden, Welcome, La 

JeflfVies A Dameron, Junior, La 



Forest Home (723 R). 



Embank 
ment, 
100,000 
cubic 
yards. 



Base I 
ditches, etc.. Total rvst 



CenU. 

14* 

16.74 
MO 

13* 
18 



200 cubic 
yards. 



CenU. 



1' 

MO 
13* 

18 



of levee 



$K2%40 
16.?58l(» 

lo.oa'.eo 

13. 527 « 
18.036.W 



Rbmarks.— Proposal marked thus *, is the lowest received and the bidders responsible, is 
mended for acceptance. 

Amount available $56,ISiS 

Amount covered by this abstract 10, OM N 

Balance 46,91iO 



PLATE I. 




Mreuo/v iy ^^. MortufO. 



Eng 53 3 



3044 BEPORT OF THE CHIEF OF ENGINEERS, U. 8. ARMT. 

No. 1 (1895). — Abstract of propo^aU received in response to adtertUement doled Ocl&bn 
fly 1893, opened this day hy Capt. John MilliSf Corps of Engineers, for the comtrutMon 
oj levees in the fourth district, improving the Mississippi River — ContiDued. 



Lake Borgnekf^e 
district. 



No. 



1 
2 ' 

t\ 

6 '■ 

71 

10 ! 

11 I 

12 I 
13, 
14 
15 
16 
17 
18 
10 
20 
21 
22 
23 



No. 



Name and addross of bidder. 




Jeffries Sc Bameron, Engliah Turn, La, 

Jno. J. Frawley, NewOrlean», La. 

Israel R. Bobhitt, Egg Bend, La. . . . 

R. M. Qnigley & Co., St. Louis, Mo 

The Eltrineham Constrnction Co., Natchez, Miss 

Ilenry D. Corbettf Jesuits Bend, La 

James N. Ogden, Baton Rouge, La 

T. W. Soott &Co., Baton Rouge, La 

Davis &. Freeman. Birmingham, Ala 

Andrews Bros. Construction Co.. Baton Rouge, La 

Donovan, Daley & Co., Baton Rogue, La 

Edwin B. Helgason, Natchez. Miss 

Manning & Gibson, Natchez, ]k as 

Robert R. Colquitt, Shreveport, La 

William L. Killebrew, Memphis, Tenn 

Hayes Bros., Welcome, La 

John Mahoney, Kansas City, Kans 
John Scott &'SonH, St. Lonis, Mo. 
George Mercior, New Orleans, La 
McLaughlin Tiros., Memphis, Tenn 
Charles* T. Worthington. Loota, Miss 
S. D. Moody & Co., Limited, New Orleans, 
Homan &, ^cFaddeu, Sarpy, La 



Name and address of bidder. 



JotTVies &, Dnmoron, English Turn, La 

Jno. J. Frawby, New Orleans, La 

Israel R. Bobbitt, Egg Bend, La .. 

R. M. C^uig'-ey & Co., St Louis, Mo 

The Eltringham Constrnction Co., Natchez, Miss 

Henry D. Corbett, Jesuits Bend, La. 

Davis & Freeman, Birmingham, Ala 

Andrews Bros. Con.Mtruction Co., Baton Rouge, La 

Douovaii, Daley 6c Co., Baton Rouge, La 

Manning & Gibson, Natchez, Miss 

William L. Killebrew, Memphis, Tenn 

Hayes Bros. , Welcome, La 

John Mahonoy, Kansas City, Kans. 
George Merci'er, New Orleans, La . . 
McLaughlin Bros., Memphis, Tenn 
Charles T. Worthington, Leota, Miss 
S. D. Moody &, Co., Limited, New Orleans, La 



Remarks.— Proposals marked thus *, being the lowest and the bidders responsible, are recoaiineii>J<^ 
for acceptance. 



Amount available 

Amount covered by this abstract 

Balance 



PoDtcIiartrainj Lake Bonnie 



levee district. 



levee distrtrc 



$190.000. 00 
9, 061. 90 



140, 038. 70 



95a 000. (10 



41,«7Sl» 



flLPPENDIX X X — REPORT OP MISSISSIPPI RIVER COMMISSION. 3045 

United States Engineer Office, 

New Orleans^ La,, November 7, 189S. 

3. 2 (1895). — Abstract of proposals received in response to advertisement dated October 
21, 1893, opened this day by Capt, John Millis, Corps of Engineers, for the construction 
of levees in the fourth district, improving Mississippi Hiver, 



Name and addrens of bidder. 



Pontehartrain leveo district 



Grenada, enlarge- 
ment. 



Embank- 
ment, 
24,000 cu- 
bic yards. 



3 ' 

4 I 
••> t 

ll 

II 

3 I 

.4 

15 

16 ' 

17 
18 

to 

20 
21 
22 
23 



The Eltringham Constraotion Co., Natchez, Hiss. 

^V . L. Killberew, Memphis, Tenn 

Starling & Smith Co., Cireenville, Miss 

James N. Ogden, Baton Rouge, La 

James M. Sulliyan, Memphis, Tenn 

Manning & Gibson, Villa Vista, La 



t Cents. 



Total cost 
of levee. 



Sunshine. 



Embank- 
ment, 
40,000 cu- 
bic yards. 



Tntal cost 
of levee. 



K. M. Ouigley 6c Co., St. Louis, Mo 
Edwin 13. He)gason, Natchee, Miss 

Robt. K. Colquitt, Shroveport, La 

Donovan, Daley & Co., Baton Kongo, La 

John Mahoney , Kansas City, Kans 

Michael Hanick, St. Louis, Mo 

Haves Bros., Welcome, La 

T. w . Scott & Co., Baton Rouge, La 

Andrews Bros. Construction Co., Baton Rouge, La. 

Homau & MoFadden, Sarpy, La 

Davis &. Freeman, Birmingham, Ala 

D. B. Hearin & Co., Baton Rouge, La 

Jeffries & Dameron, English Turn, La 

George Mercier, New Orleans, La 

Israel R. Bobbitt, Egg Bend. La 

John Scott & Sons, St. Louis, Mo 

Chas. T. Worthington, Leota, Miss 



Name and address of bidder. 



1 , The Eltringham Construction Co., Nat«hez, Miss. 

2 [ William L.Killebrew, Memphis, Tenn 

3 I Starling 4 Smith Co., Greenville, Miss 

4 James N. Ogdon, Baton Rouge, La 

r» JamoR M. Sullivan, Memphis, Tenn 

6 Manning 6c Gibson, Villa Vista, La , 

7 R. M. Qiiiploy & Co., St. Louis, Mo 

H Edwin B. Helgason, Nutc'hcz, Miss 

9 Robert K. Colquitt, Shrovt'iiort, La 

10 Donovan. Daley & Co., Baton Rouge, La 

11 John Mnhonev. Kansas City, Kans 

12 Michael Uanick, St. Louis, Mo , 

13 Haves Bros., Welcome, Ln , 

14 T. W. Scott & Co., Baton Rouge, La 

15 A ndrows Bros. Construction Co., Baton Rouge, La 

16 Homau & McFadden, Sai-py, La 

17 Davis & Freeman, Birmingham, Ala 

18 D. B. Hearin & Co., Baton Rouge. La 

19 Jeffries & Dameron, English iSim, La 

20 George Mercier, New Orleans, La 

21 Israel R. Bobbitt, Egg Bend, La 

22 John Scott & Sons, St. Louis, Mo 

23 ■ Charles T. "Worthington, Leota, Miss 



12.70 
13. 23 

114 

12.93 

16 

14.47 

12.40 

17.84 

13 

16 

12 

13 

11.90 

13.40 



$3,000.00 
3, 450. 00 
3, 280. 00 
3, 048. 00 
3, 175. 20 
2, 700. 00 
3, 103. 20 

3, 840. 00 
3, 472. 80 
2, 976. 00 

4, 281. GO 
3, 120. 00 
3, 840. 00 
2, 880. 00 
3, 120. 00 
2, 856. 00 
3, 216. 00 



*10 
12.24 

18 

14.45 

17 



2,400.00 
JI. 937. 60 
4, 320. 00 
3, 408. 00 
4,080.00 



Cents. 
13.45 
14.99 
13i 
14.70 
14.43 
12.94 
12.39 
17 

15.97 
12.40 
14 
12i 
15 
*12 
.13 

1.T60 
13.03 
14.70 
12i 
13.24 
15.45 
14.97 
154 



$5, 380. 00 
5,996.00 
5,300.00 
5, 880. 00 
5, 772. 00 
5, 176. 00 
4, 956. 00 
6,800.00 
6,388.00 
4,960.00 
5. 600. 00 
5,000.00 
6.000.00 

4, 800. 00 
5,200.00 
5.440.00 

5, 320. 00 
5, 880. 00 
5, 100. 00 

5. 296. 00 
6, 180. 00 
5, 988. 00 

6, 200. 00 



Pontchartrain levee district. 
' Lorio. 



Virginia. 



Embank- 1 | Embank- 

ment, j Total cost raent, 
36. 000 ou-i of levee. 10, 000 cu 



bicyards.i 



bic yards. 



Cent9. 
13 

14.43 
13 

12.99 
13. 41 
14.94 
12.39 
12.75 
14.47 
10.40 
14.83 
13 
15 
12 
13 

12.70 
13.30 

144 

12J 

13.44 

13} 

14.45 

"I 



Total cost 
of levee. 





CenU. 




$4,680.00 


12 


$1, 200. 00 


5.194.80 


13.93 


1. 393. 00 


4,680.00 


124 


1,225.00 


4. 676. 40 


13.90 


1, 399. 00 


4, 827. 60 


13. 22 


1, 322. 00 


5, 378. 40 


14.93 


1,493.00 


4, 460. 00 


11.93 


1,193.00 


4, 590. 00 


15 


1, 500. 00 


5.209.20 






4,104.00 


12.90 


1,290.00 


5, 338. 80 


16 


1, 601). 00 


4, 680. 00 


124 


1, 250. 00 


5, 400. 00 


15 


1, 500. 00 


4. 320. 00 


12 


1, 200. 00 


4, 680. 00 


14 


1, 400. 00 


4, 572. 00 


14 


1, 400. 00 


4, 788. 00 


14.30 


1, 430. 00 


5, 220. 00 


15 


1,500.00 


4, 860. 00 


15 


1, 500. 00 


4. 838. 00 


13.44 


1,344.00 


4, 950. 00 


141 


1. 475. 00 


5, 202. 00 


14.45 


1. 445. 00 


5, 310. 00 


18 


1,800.00 



Kbmaukb.— Proposals marked thus *, being the lowest and the bidders considered responsible, are 
recommended for acceptance. Bid No. 23 received after the time set for the opening of bids. 



3046 REPORT OF THE CHIEF OF ENGINEERS, U. 8. ARMY. 

No. 2 (1895). — Abstract of propoaaU received in response to advertisement dated (hUih*r 
Slf 1S9S, opened this day hy Capt, John MilHs, Corps of Engineers, for the constnusHm 
of levees in the fourth district ^ improving the Mississippi i2io«r— Continued. 



No. 



Name uid address of bidder. 



The EltrinKham Constmction Co., NatolieK« MIm . . 

William L. Killebrew, Memphis, Tenn 

St*rlinff & Smith Co., Greenville, Miss 

James N. Ogdeu, Baton Eouge, La 

James M. Sul li van, Memphis, Tenn 

Manning & Gibson, VilU Vista, La 

R.M.Quicley & Co., St. Louis, Mo 

Edwin B. Helgason, Natchez, Miss 

Robert K. Colqnitt, Shreveport, La 

Donovan, Daley & Co., Baton Kouge, La 

John Mahone V, Kansas City, Kana 

Michael Hauick, St. Lonis, Mo 

Hayes Bros., Welcome, La 

T. W.Soott& Co., Baton Ronge, La 

Andrews Bros. Constmction Co., Baton Rouge, La. 

Homan & McFadden, Sarpy, La 

Davis & Freeman, Birmingham, Ala 

D. B. Hearin & Co., Baton Ron ge. La 

Jelft>ies & Dameron, English Turn, La 

George Mercier. New Orleans, La 

21 I IsraH R. Bobbitt, Egg Bend, La 

22 I John Scott & Sons, St. Louis, Mo 

23 I Charles T. Worthington, Leota,Miss 



Pontehartrain levee district. 



Point Clear. 



Embank- 
ment, Total cost 
16,000 cu- of levee, 
bic yards, j 



Point Clev, l<nrer. 



Embank 

ment. 
40,000 cu- 
bic yards. 



Totmleo^ 
of knK. 



CenU. 
12 

}§ 

13.99 
14.17 
12.99 
11.93 



$1. 920. 00 
2,140.00 
1,960.00 
2.238.40 
2.267.20 
2, 078. 40 
1,908.80 



19i 
»1L40 
15.94 
13 
14 
12 
13 

12.4 
14 



3, 160. 00 
1.824.00 
2,550.40 
2,080.00 
2,240.00 
1,920.00 
2,080.00 
1,984.00 
2,240.00 



11* 
13. U 
14i 
14.97 
17 



1,84a 00 
2. 150. 40 
2.320.00 
2,395.20 
2.720.00 



CenU. 
13.45 
12.90 
12| 
14.70 
19 23 
15.24 
12.93 



14.98 

*9.90 

17. e4 

12 

14 

12 

13 

12 

13.35 



65,3«ia> 

5,191« 

5, ma. 

t,m.m 

5.17x« 



5.ase.&. 

3,MI.Sti 
7.854 jl 
!!».•« 
5,ttt.dt 
4. 81% 09 
5,»>i» 

5,34ii.». 



10| > 

i2:»4< 

16 i 

10.99 

15 



4.2II.JI 
5.IT&ai 
6. 490 A- 
7,S»t 



Remarks.— Proposals marked thus *, being the lowest and the bidders considered rasponAibfe. arc 
recommended for acceptance. Bid No. 23 received after the time set for the opening of blda. 

Amount available $1«,«S^^ 

Amount covered by this abstract 18, ^L« 

Balance 122.CT.:i 



glATB III. 




Bng 63 3 



3048 REPORT OP THE CHIEF OF ENGINEERS, V. 8. ARMY. 

No. 3 (1895). — Ahstraet.of proposals received in response io adrertisement datsd Ott^ 
21, 189Sf opened this day hy Capt John Millis, Corps of Engineers, for the conttrw^n 
of levees in the fourth districtf improving Mississippi Biver — Continaed. 



No. 



1 

2 
3 

4 I 

5 I 

'! 

8| 
9 , 

10 

11 . 

13, 

16 ' 
16 I 
17' 

18 

19 I 

20 ' 

21 I 
22 
23 , 

24 : 



Name and address of bidder. 



Hanninff & Gibson. Villa Yista, La 

James M. Sullivan, Memphis. Tonn 

John Scott & Sons, St. Louis, Mo 

William L. Killebrew, Memph's, Tenn , 

Davis Sc Freeman, Birmingham, Ala 

Jehries & Dam€«ron, English Turn, La 

C. I). Leeper, Donaldsonville, La 

Michael Hanick, St. Louis, Mo 

The Eltringham Construction Co., Katches, Miss. 

Israel K. Bobbitt, Egg Bend, La 

Donovan, Dalej' & Co., Baton Rouge, La 

John Mahonov, Kansas City, Kans 

T. W. Scott & Co., Baton fiouge. La 

Starling & Smith Co., 6reenvilh\ Miss , 

John A. Carson, Baton Rouge, La..*. 

J. S. McTighe & Co., Memphis, Tenn 

R. M. Qui^ey & Co., St. Ix)uia, Mo 

Homan &. McFadden, Sarpy, La 

James N. Ogden, Baton Rouge, La 

George Mercier, New Orleans, La 

D. B. Hearin 6c Co., Baton Rouge, La 

Andrews Bros. Construction Co., Baton Rouge, La 
Chas. T. Worthington, Loota, Miss 



Pontchartrain leree district. 



Uncle Sam. 


Ixmgii 
Embank- 


tXxit. 


Embank- 






ment, 


Total cost 


ment, 


ToUleMt 


50,000cn. 


of levee. 


30,000 cu- 


ofler»e. 


bic yards. 
CeHU. 




bic yards. 






Cents. 1 




11.97 


$5,985.00 


11.97 . 


U, »;.:.! 


15.74 


7,870.00 


13.32 , 


1»S.* 


14,87 


7.435.00 


14.45 . 


tzzm 


13.93 


6.965.00 


13.93 


4.i:.-.»:. 


12J 


6,437.50 


13.47 


4 3il' 


12 


6.000.00 


12i 


3 7^ 3 


13.2 
]2i 


6. 600. 00 
6, 250. 00 






12 


:,«.« 


12 


6,000.00 


12 


3.»i.». 


14.74 


7, 370. 00 


13i 


4.15* 


12.99 


6,495.00 


11.97 ' 


3,0*1 '»■ 


14.45 


7,22.'».00 


15 


4.^» ,. 


13 


6.500.00 


12 


S.6» . 


1^ 


6, 187. 50 


13i 


4. if. . 


12% 


6,250.00 


12 


3fM <i 


14| 


7,250.00 


15 


4.:.*. 


*11.39 


5,095.00 


•11.39 


a, 41- '. 


12 


6,000.00 


13 


3.»-« 


13.90 


6.950.00 


12.90 


3.^^« 


13.40 


6.700.00 


13 


3.W ., 


13 


6,500.00 


134 


4.ft . 


12.92 


6,460.00 


14 


L3f • 


14* 


7,250.00 


14* 


4.5*- 



Rbmarks.— Proposals marked |hns '. being the lowest and the bidders considered responsiUr. l'> 
recommended for accentance. Bid No. 24 received after the time set for opening of bids, and it U^- 
fore not considered. No Did recommended for acceptance on the Revenue levee, enlargement *ar^ 
caving of bank will necessitate change in plan of work and increased quantity. 

Amount available $122 C: ' 

Amount covered by t his abstract 1>, 1 v.. : 

Balance m.'yS.\ 



PT.ATB IV. 




Eng 53 3 



3050 REPORT OF THE CHIEF OF ENGINEERS, U. S. ARMY. 

No. 4 (1895).— -4 6«(ract of proposals received in responee io advertisement dated ^M^^jf, 
21, 189S, opened this day by Capt. John MilliSf Corps of Engineers, for the conttr%tt9% 
of levees in the fourth districty improving Mississippi ifir0r---Oontiuiied. 



No. 



h 

4 

t 

€ 

7 

8 

9 
10 
11 
12 
13 
14 
15 
16 
17 

19 1 

20 1 

21 I 
22 

23 1 

24 I 
26 1 



Name aiid address of bidder. 



Homan & HcFadden, Sarpy, La 

James M. SuIliTan, MemphU, Tenn 

"W . L. Killebr^w, MeDipliis, Tenn >. 

T. W. Soott & Co., Baton KvafO. La 

AndrewH UroH. Const ruction Co., Baton Rouge, La 

Tlie Eltriiigham Construction Co., Natchez, Miss 

Manning Sc Gibson, Villa Vista, La 

John Scott Sc Sons, St. Louis, Mo 

Josejih 8. Codifor, New Orleans, La 

Michael Hanick, St. Louis, Mo 

R. M. Qui^li\v & Co., St. Louis, Mo 

J. S. McTijjho & Co., Memphis, Tenn 

Hayes Bro8., Welcome, La 

Jetrriert &, Danierou. English Turn, La 

Chas. T. Worthington, Leota, Miss 

Lsrael K. Bobbitt, Kgg f^nd. La , 

Creortfe Mercier, New Orleans, La 

John Mabout'y, Kansas City, Kans 

Donovan, Daley & Co., Dreyfus, La 

Edwin B. Uelgason, Natchez, Miss ■ 

John A. CarHou, Baton Kouge, La 

James N. Ogden, Baton Rouge, La 

Davis Sl Freeman, Birmingham, AU 



Pontchartnii 


»Wv«f|» 


trlct-FrpIi«n. 


Embank- 




meot, 23,f»00 




cubic 3-ards. 


CenU. 




12Lg 


ClilM 


n.23 


IMJU 


14.97 


3,441 ',) 


lai 


i<S< 


13 


1^4 


13.00 


3.b:» 


11 


2. SUN 


14.93 


liXlW 


18 


il4-« 


^^ 1 


3,a.<i: 


17 1 


3,mja 


14.90, 


IffM 


13 ! 


J,l»« 


16 


3JI1II 


14.90 


let 


13.88 


3.1£«} 


14.84 


141-.S 


10.00 


156? 1 


14 


l:3it 


13 


VMi> 


13.99 


3.:n^. 


13i 


1^.4 







Remarks.— Proposals marked thus *, being the lowest and the bidders oonaidered respoaabirKi 
recommended for acceptance. 

Amount available tMB.a il 

Amount covered by this abstract H'^i 

Balance air^I 



.I*I*ENDK X X — REPORT OP MISSISSIPPI RIVER COMMISSION. 3051 

United Statks Engineer Office, 

New Oi'leana, La,, December JO, 1893, 

>. 5> ( 1895). — Abstract of proposala received in response to adverlisement dated Der^nber 
TGy IS95f opened this day S»/ Capt, John Millis, Corps of Engineers, for the construction 
t>/' Jevees in the fourth district, improving Mississippi Biver, 



Name and addresa of bidder. 



I 

i! 

2 

3 

4 
5 
6 

7 
8 

10 

11 , 

12 I 
14 1 



McLanehlin Bros., Memphia, Tenn 

^W. L. Killebrew, Searcy, Ark 

< J. D. Leeper, Convent, La , 

I>onovan, I>aley & Co., Baton Rouge, La 

W. J. Bentlev & Co., New Orleans, La 

Inrat'lR. Boljbitt, EggBend, La 

R. M. Qnigley & Co., St. Louis. Mo , 

J . A. Carson, 'Baton Boage, La 

AT)p<«l Sc Cullen, Port AUen, La 

Alexander Eltringhain, Nat4!hez, Mlea 

M ichael Uanlck Sc Co., Baton Rouee, La 

Andrews Bros. Construction Co., Baton Rouge, La 
Human & McFadden, Welcome, La 



Pontchartrain lovee dis- 
tricts—Revenue. 



Embankment rr«*„i «„„^ 

45.000 cubic. ^^}fl?^^ 

yards. i ofle\ee. 



CenU. 
15 

12.9 
13 
* 11. 89 

12.93 

Ui 

13.45 

12.23 

12 

12 

13.9 



$6,750.00 
6, 805. 00 
5, 850. 00 
5. 125. 50 
5. 512. 50 
7, 425. 00 
5, 815. 50 
6. 525. 00 
6.052.50 
5. 953. 50 
5. 40U. 00 
5, 40). 00 
6, 225. 00 



^o. 



Name and address of bidder. 



McLanghlln Bros., Memphis, Tenn 

W. L. Killebrew. Searcy, Ark 

C. D. Leeper, Convent, La A 

Donovan. Daley & Co., Baton Rouge. La 

W.J. Bentley & Co., New Orleans, La 

Israel R. Bobbitt, EggBend, La 

J . A. Carson. Baton Kou^, La 

Andrew Bros. C'Onstrnction Co., Baton Rogue, La 

Robt. McNamara, New Orleans, La 



5 

13 

I 



Rkmarks.— Proposals marked thus * 
mended fur acceptance. 



Lake Borgne levee district — 
Greenwood levee. 



Embank- 
ment 
42. 000 cu 
bic yards. 



Base 

ditches, 

etc., 1.500 

cubic yards. 



(knU. 

13 

13| 

15 
'12.90 

15 



Cents. 
13 
13| 
15 
*10 

14 



Total cost 
of levee. 



$5, 655. 00 
5, 818. 32 
6, 525. 00 
5,568 00 
6,307.50 
6,450.00 
5, 872. 50 
6,416.25 
6,090.00 



Is the lowest received and the bidders responsible, is ^econi* 



Amount available 

Amount covered by this abstract 

Balance 



Pontchar- 

train 

levee district, 



$88, 774. 20 
5, 125. 50 



83, 648. 70 



Lake Borgne 
levee district. 



$41, 475. 60 
5,568.00 



35. 907. 50 



3052 REPORT OF THE CHIEF OP ENGINEERS, U. 8. ARMY. 



United States Enginekr Office, 
NetD Orleans, La,, February IS, 1S&4. 
No. 6 (1895). — Abstract of proposals received in response to €kdveri\sement dated Jftuar} 
SO, 1894, opened this day by Capt. John Millis, Corps of EngineerSyfor ike comstrKtm 
of levees in the fourth district, improving Mississippi Siver, 



Vo. 



1 

2 

3 

5 

C 

7 

10 

H 

12 



Pon teliaxtrain levee distnet— £-^^ 

Point, new and osli 



Kame and addreaa of bidder. 



I Embank Baae 

ment, ditcho^eto, Tetal^tfi 
|36.000cii ' 300 . oilvvrr 

Iblc yards, cubic yards J 



Israel B. Bobbitt, Brerfus, La 

Edwin R. Helgaaon, !N atchez, Mias 

R. M. Quigley & Co., St. Louis, Mo 

The Eltriughaiu Construction Co., Natchez, Miss. 

Horaan & McFaddeu, Baton Kouge, La 

Hayes Bros., Killona. La 

Michael Hanick, St. Louis, Mo 

Manoah Y . Henry. Birmingham, Ala 

Manning &. Gibson, Natchez, Miss 



Cents. ' 


Cents. 




131 , 


10 


Itai*- 


*8,»5 • 


-8.95 


S24K.i 


9.89 


10 


3.S«>. 


ia.43 


6 


3.^^- 


9.7 


9.7 


laei.H 


9.99 '. 






13 


12 


21 ; 


21 


l.Gk' 


12.99 1 


12.99 


4.715.- 



No. 



Pontchartrain levee district. 



I 



Name and address of bidder. 



! 

1 I 

2 I 



No. 



Israel R. Bobbitt, Drevfas, La . 

Kdwin B. Helgaaon, Natchez, 
Miss 

The Kltringhnm Construction 
Co., Natchez, Miss / 

Homan & McFadden, Baton 
Rouge, La 

Hayoft Bros.,. Killona, La 

Donovan, Daley Sc Co., Baton 
Rou^e, La 

James Byrne, Baton Rouge. La 

Michael Han irk, St, Louis, Mo 

Manoah V. Henry, Birming- 
ham. Ala 

Maiming & Gibson, Natchez, 
Miss 



Embank- 
ment, 
17,500 I 
cubic 
yards. | 

Cents. I 

13i I 

I 

9.45 , 

' •9.23 j 

15 I 

I 

9.39 ; 

18 I 
21 I 
13.24 ' 



Dennis. 

I Base I 

I ditches, , 

, etc.. 200 I 

cuDic I 

yards. 



Cents. 
10 

9.45 

•5 

11 



9 

15i 
12 



1 



21 
13.24 I 



Total cost 
of levee. 



$2,426.25 

1.672.65 

1,625.25 

1,947.00 
2, 625. 00 

1.661.25 ' 

2,743.50 

2.299.00 

3, 717. 00 

2, 34?. 48 



Veuua. 

Embank- Base 
ment, ditches, t*-*^,—. 
16,000 , etc.. 250 tftJ^ 
cubic cubic ' " "^ 

yards, i yards. ' 

Cents. I Cents, \ 
10 



144 

12 

Ml 

154 
16 

11.94 



12 

154 

9 









13 
23 
13.74 



12 

23 

I 
13.74 IS.- 






Baratoria levee district— ii^t 
Oak extension. 



Name and address of bidder. 



EmV)auk 
I meut, 

6,500 cn- 
jbic yards 



Base 
ditches. etc.. Total com 

90U , oTlrtK 

cubic yards. 



Israel R. Bobbitt, Dreyfus, La 

Pat Haruan, New Orleans, La 

Donovan, Daley &. Co.. Baton Rouge, La 

James Bryue, Baton Rouge, La 

Manoah V. Henry, Birmingham, Ala — 
Robt. McNaniara, Now Orleans, La 



Cents. 

16 

214 
* 13. 94 

15i 

27 

164 



Cents. I 
12 ' 
194 
•10 1 
15J 
27 
15 



$1. !*;.■«: 

1.573 '► 

Lie.:-*' 

1,994 <! 

l.^Ti' 



Remarks.— Proposals marked thus *, being the lowest received and the bidders considered na«p(t!: 
sible, are recommended for acceptance. 





Pontchar- f -^^^^jois 
tram levee a^Z^Z.,^ 
district. !»«^«««»"«ncT. 


Amount available .. t r- r. ......... . .......... ...t-t^ 


$83,648.70 $ie.OQQLa> 


Amount covered by this abstract 


^ 6i65i.60 1 t»-lO 






Balance 


76.997.10 1 5«.0ei« 





PPEKDIX X X — REPORT OF MISSISSIPPI RIVER COMMISSION. 3053 

United States Engineer Office, 

New Orleans, La., February SS, 1894, 
7 (1895). — Abstract of proposals received in response to advertisenhent dated February 10, 
W4, opened this day by Capt, John Millis, Corps of Engineers, for the construction of 
vees in the fourth district, improving Mississippi Biver. 



Name and addresA of bidder. 



John Scott & Sons, St. Louis 
Mo 

Donovan, Daley Se, Co., Baton 
Kouge, La 

The Eltrinsham Construction 
Co. , Natchez, Miss 

Israel R. Bobbitt, Convent, La. 

Manning & Gibson, Natchez, 
Miss 

Edwin B. Helgason, Natchez, 
Miss 

W. J. Bentley & Co., New Or- 
leans, La . * 

Human & McFadden, Baton 
Roace, La 

J. A. Carson, Morville, La 

i^orter &. Stamps, Kenner, La. 

J. S. (^odifer &, Co., New Or- 
leans 

Arnold & DeGaris, Memphis, 
Tenn 

C. D. Leeper & Co., Convent, 
La 

M. Hanick & Co., Baton 
Kongo, La 



Pontchartrain levee district. 



Convent. 



Embank 
ment, 
42.000 
onbio 
yards. 



Omts. 
14 

9.80 

10 
12| 

10.94 

12 

13.19 

11.8 

14 

10.95 

14* 

16 

•8.97 

12 



Base 

ditches, 

etc., 500 

cubic 

yards. 



Cents. 
10 



10 
12 

10.04 

12 

13.19 

11.8 

14 

10.95 



17 

*8.97 

12 



Total cost 
of levee. 



$5, 930. 00 

3, 988, 80 

4. 250. 00 
5, 467. 50 



Sport. 



Embank 
ment, 
17,000 
cubic 
yards. 



Centt. 

14 

10.90 

12i 
14i 



Base 
ditches, 
etc., 200 

cubic 
yards. 



4, 649. 51 


* 10. 74 


5, 100. 00 


13 


6, 605. 75 


13.19 


5,015.00 
5, 950. 00 
4,653.75 


13 
13 
10.95 


6,090.00 


12 


6,805.00 


21 


3.812.25 


12 


6, 100. 00 


13 



Cents. 
10 



124 
12 

MO. 94 

13 

13.19 

10 
13 
10.05 



22 
11 
12 



Total cost 
of levee. 



$2, 400. 00 

1,860.00 

2, 107. 00 
2,489.00 

1, 847. 28 
2, 236. 00 
2, 268. 68 

2, 230. 00 

2, 236. 00 
1, 883. 40 

2,010.00 

3, ^4. 00 
2, 062. 00 
2, 234. 00 



Name and address of bidder. 



L 



j John Scott & Sons, St. Louis, 
I Mo 

Donovan, Daley & Co., Baton 
Konge, La 

The Eltringharo Construction 
Co., NatcUez, Miss 

Israel R. Bobbitt, Convent, La 

Manning & Gibson, Natchez, 
; Miss , 

Edwin B. Helgason, Natchez, 

I Mi88 

I W. J. Bentley Sc Co., New 
I Orleans, La 

Homan &. McFadden, Baton 
I Ronge, La — 

J. A. Carson, Morville, La 

Arnold & De Garis, Memphis, 
Tenn 

C. D. Leeper &Co., Convent, La 

M. Hanick &, Co., Baton 
Rouge, La , 



Atchafalaya levee district. 



St. Louis. 



Embank- 
ment, 

109, 500 
cubic 
yards. 



Cents. 
12.74 

13.90 

14 
13| 

11.45 

14 

13.19 

12 
W* 

16i 
13i 

♦11 



Base 
ditches, 
etc., 
1,500 
cubic 
yards. 



Cents, 
10 



14 
12 

11.20 

14 

13.19 

12 
1*4 



15 
10 



Total cost 
of levee. 



$14, 100. 30 

15, 340. 50 

15, 540. 00 
15, 373. 12 

12, 705. 75 

15, 540. 00 

14, 640. tK) 

13, 320. 00 
16,095.00 

18, 018. 75 
14, 658. 75 

12, 210. 00 



Old Hickory. 



Embank- 
ment, 
30,300 
cubic 
yards. 



Cents. 
12.74 

*9.90 

13 
13J 

12 

m 

13.19 

11.07 
12 

18 
12.01 

12 



Base 
ditches, 

etc., 
500 

cubic 
yards. 



Cents. 
10 



13 
12 

12 

lOJ 

13.19 

10 
12 

18 
10 



12 



Total cost 
of levee. 



13, 910. 22 

3, 339. 70 

4, 004. 00 
4, 150. 50 

3, 696. 00 

3, 234. 00 

4, 062. 52 

3, 595. 10 
3, 696. 00 

6, 544. 00 
3, 716. 30 

3, 696. 00 



Pontchar- 
train levee 
district. 



Atchafalaya 

levee 

district. 



lount available 

louiit covered by this abstract . 



$76, 997. 10 
5, 659. 53 



$152, 000. 00 
15,249.70 



Balance. 



71,337.57 



136, 750. 30 



lEH ARKS.— Proposals marked thus *, are the lowest received and, the bidders being responsible, are 
onimeuded for acceptance. 



3054 REPORT OF THE CHIEF OF ENGINEERS, U. S. ARMY. 

Unitkh States Engint^er OrriCE. 

Netc Orleans, La., Maixk 2, ;^. 

No. S(IS96).'-' Abstract of proposals received in response to advertisement daled Ff6rwr|;';, 
1894, opefied this day by Capt. John Millis, Corps of Engineers, for the cvn«/niftm t/ 
levees in the fourth district, improving Mississippi Biver. 



No. 



Name and addresa of bidder. 



John T.Martin, Sbreveport, La 

James M. Sullivan, Mempbia, Tenn 

Hayes BroH.. Bonnet Carre, La 

John Scott & Sons, St. Louis, Mo 

W. J. Bentley & Co., New Orleans, La 

The Kltrinffham Construction Co., Natches, Miaa 

N. P Phillips. Red River Landing, La 

M ichael Hanick dc Co., Baton Rouge, La 

Manuing & GilMon, Natchez, Miss 

Hartnett& O'Brien, Point Coupee, La 

Edwin B. Helgason, Natchez, Miss 



AtchafaLaya leree distrv^ 
Lakeland. 



Bmbank- , Bane j 

ment, | dtt«faes. ' To$al4»>t 
29,500 en- etc., 100 ' efkr-^ 
bic yards, cubicyards. 



Cknta. 
10.96 
13.23 
12 
13.93 

If 

12.99 
15 

11.74 
11. 9g 
-9.90 



CenU. 
8.95 
13.23 
13 
10 
12i 
10 
15 
12 

11.74 
11.98 
•9.90 



411$^ 
lT,if» 

id.; 

2. $4*1 



No. 



Name and address of bidder. 



James M. Sulliran, Memphis, Tenn 

Hayes Bros., Bonnet Carre. La 

Jolin Scott & Sons, St. Louis, Mo 

Homan Sc McFadden, Baton Rouge, La 

W.J. Benlley & Co., New Orleans, La . i 

The EltriDglmm Construction Co., Natches, Miss 

N. P. Phillips, Red River Landing, La 

Donovan, Daley &. Co., Baton Rouge, La 

Michael Hanick & Co., Baton Rouge, La 

Manning 6t Gibson, Natchez, Miss '. 

Hartnett At O' Brien, Point Coupee. La 

Edwin B. Helgason Natchez, Miss 



Atchafalaya levee district 
Poplar GroTe, upper 



Embank- 
ment, 
36,400 cu- 
bic yards. 



Base I 
ditches, | Tou!c« 
etc., 300 : of kftt 
cnbio yards.! 



Cents. 
12.73 
11 

12.45 
11 
12J 
11.43 
15 

*10. 70 
13 

10.94 
11.98 
12 



CenU. 

12. TJ 

11 

10 

10 

12| 

10 

15 

•8 

13 

10.94 

11.98 

11 



is;:.* 

iC85 

4.011 H 



No. 



Name and address of bidder. 



Bmbank- 

ment, 
41.250 cu- 
bic yards. 



Atchafalaya levee district- 
Pop lar Grove, lower. 



Base I 
ditches, | Tou]t«s' 
etc^ 500 ' ofkrm 
eubio yards 



James M. Snllivan, Memphis, Tenn ■ 

Hayes Bros., Bonnet Carre. La 

John Scott & Sons, St. Louis, Mo 

Homan Sc McFadden, Baton Rouge, La. 

W. J. BenUey &. Co., New Orleans, La 

The Eltringham Construction Co., Natchez, Miss 

N.P.Phillips, Red River Landing, La 

Donovan. Daley Sc Co., Baton Rouge, La 

Michael Hanick & Co., Baton Rouge, La 

Manning &, ibson, Natchez, Miss 

Hartnott & O' Brien, Point Couple. L.i 

Edwin B. Helgason, Natches, Miss 



Cents. 
*10i 



12.45 

12 

121 

11.23 

16 

10.70 

14 

10.94 

11.08 

11 



CenU. 

•lOi 
10 
10 
12| 
10 
16 
8 
12 

10.94 
11.06 
11 



4.3^17) 
5,32l.C 

4453.5 

5,833?ii 
4567.45 



RXMARKS.— Proposals marked thus *, are the lowest received and the bidders considoed 
are recommended for acceptance. 



iM'Jtifl. 



?1*ENDIX X X — ^BEPORT OF MISSISSIPPI BIVER COMMISSION. 3065 

8 C 1 895). — Abstract of proposals receivedin retponse to advertisement dated February 16^ 
fO^j opened this datf by Capt. John Mil lis, Corps of Engineers, for the construction of 
v«;<-9 in the fourth districif improving Miaiiseippi Eiver — Continued. 



Name and address of bidder. 



«Tanif« M. Salliran, Memphis, Tenn 

II ayes Bros., Bonnet Carre, La 

John Scott &. Sous, St. Lonis, Mo 

lioman & McFadden, Baton Rouge, La 

W.J. Bentley Sc Co., New Orleans, La 

Tlie Eltringham Constrnction Co., Katches, Miss . 

N. P. Phillips, Re<i Liver Landing, La 

I>onovan, Daley & Co., Baton Rouce, La 

I> B. Hearin & Co., Baton Rouge, La 

M ichael Haniok Sc Co., Baton Rouge, La 

Manning Sc Gibson, Natchez, Miss 

1 Hartnett & O'Brien, Point Coupee, La 

Kdwiii B. Helgaeon, Natchez, Miss. 



Atchafalaya levee district — 
Anchorage. 



Embank- 
ment, 
52,700 ou. 
bic yards. 



Base 
ditches, ' Total cost 
etc., 500 ' of leveo. 
cubic yards. 



Centt. 

1*1 
*10 
12.74 
13 
12J 
10.73 
16 

11.70 
10.73 
13 

12.70 
12.74 
lOJ 



Centi, 
14| 
•10 
10 
10 
12| 
10 
16 
8 
10 

12 . 
12.70 
12.74 
lOi 



$7, 847. 00 
5, 320. 00 
6, 763. 08 
6. 901. 00 
6, 783. 00 
6, 704. 71 
8. 512. 00 
6,205.00 
6, 704. 71 
6, on. 00 
6, 756. 40 
6, 777. 68 
5,453.00 



Kkm A BK8.— Proposals marked thus *, are the lowest received and the bidders considered responsible, 
re recommended for acceptance. 

.mount available $136,750.30 

^moun t covered by this abstract 16, 552. 95 

Balance 120, 107. 35 



SURVEYS, GAUGES, AND OBSERVATIONS. 

The nsnal discharjo^e measurements were made during the high water of 1893 at 
I^arroUton, at Red River Lauding, and at Simmeaport on the Atchafalaya. Surveys 
>o determine changes in the river bottom in the vicinity of Belmont and 8arj)y 
crevasses and above College Point were completed and results submitted. Special 
mr^-eys have also been made, in compliance with instructions of the Commission of 
/^ugnst 5,1893, in the vicinity of Kennerville and near the old Lake Borgne Canal. 

There were no difficulties of navigation in the main river channel in this district 
during the low-water season, and no channel depths less than 10 feet were reported. 

Money statement. 

June I, 1893, balance unexpended $6,553. 09 

Allotment approved by Secretary of War, May 18, 1893 12, 000. 00 

Total available 18,553.09 

May 31, 1894, amount expended during fiscal year 7, 722. 29 

June 1, 1894, balance available 10,830.80 

C Amount that can be profitably expended in fiscal year ending June 30, 1896 12, 000. 00 
< Submitted in compliance with requirements of sections 2 of river and 
( harbor acts of 1866 and 1867 and of sundry civil act of March 3, 1893. 



3056 BEPOBT OF THE CHIEF OF ENGINEEBS, IT. 8. ARMY. 

COMMERCLAL STATISTICS. 

iStatement showing the approximate receipU and ahiprnmiU of freight by river from Jut ' 

189S, to June 1, 1894. 

[Compiled ftom information derived from the commercial exchange of the repreaentaUre VBtw^ a^ 
the several busineaa houses and landings where the steamboats receive and dischairge carfoea. m 
from the records of the custom-house port of New Orleans, La.] 

NATCHEZ, MISS. 



Articles. 



Reteiptt. 

Cotton bales. 

Cotton seed sacks . 



Coal. 



.bushels. 



Flour barrels . 

Corn sacks. 

OaU do... 

Lumber feet. B. M . 

Miscellaneous packages . 



Total. 



Shipvfuiitt. 

Cotton. bales.. 

Com sacks. . 

Cotton seeil meal do 

Flour barrels. . 

Lumber feet. B. M . . 

Oats V sack s . . 

Miscellaneous packages . . 

Total ; 2,540,868 76,333 ITliS? - 



Quantity. 


Tonnage^ 


' T.:« 


15,430 


3,086 


9tfS» . 


36,000 


1,800 


21, tt- 


1, 632, 000 


57,120 


aM.f>.€ » 


32,700 


3.270 


l^]<A* 


35,200 


2.640 


61. e«. 


73,fO0 


6.570 


i^aei-i. 


4,000.000 


6,000 


6a«s^ 


94,988 


7,074 


aars-* 


5,910.3)8 


87,560 


1.3e6.C€ « 


9,338 


1.868 


2B.!M« 


60,370 


4,528 


18&'C' 


12,460 


779 


1I8X.. 


12,650 


1.265 


w.9> • 


020,000 


1,380 


l-.*»i 


92,300 


8.307 


^r*.- 


1,433,750 


58,206 


i,er.::. . 



For comparison the statistics for 1892 aud 1893 are also f^iven. 

NATCHEZ, MISS. 



Number of Hteamboats in the trade 

Number ot times arrived 

Number of times departed 

Number of barges 

Total cargo received tons. . 

Value of samo 

Total cargo shipped tons. . 

Value of same 

Total cargo shipped aud received tons . . 

Valuo of same 



1882. 



1,008 
1,0()8 I 
49 j 
123, 830 < 
61.988,169.30 

30. 786 I 
♦l, 037. 281. 00 1 
154,616 ' 
$3. 025, 550. 96 



1 



828 

45 

123.784 < 

61,469,060.00 

26. .'194 

$1,168,271.00 

150, 178 

12,637,360.00 < 



»1 

♦1. 



715. V 1 



VIDALIA, LA. 





Articles. 




Quantity. 


Tonna^. 

"~ 

800 

2.050 ■ 

390 

910 , 

530 ' 

43 

282 

675 1 

1.631 ! 

52 


V«h» 


Cotton 


RtceipU and Bhipmentt, 


.,, bales 


4,000 

41,000 

5,200 

26,000 

5,300 

160 

155,000 

7,500 

19,827 

320 


fi».«r# 

24. to.* 


Cotton Hoed 

Com 




sacks- 

do... 


Coal 




..... .bushels 


s.2y ■* 


Flour 

MolaHses 

Lumber 




barrels.. 

do... 

feet,B.M.. 


15>»'.A 
2*» « 

J.3S '* 


OatH 




sacks.. 


la 75*' fw 


Miscellan(H>us . . . 
Sugar 




packages.. 

barrels . . 


21»,»}M 










Total 


264,307 


7.318 


421. «i ao 



For comparison the statistics for 1892 and 1893 are also given. 



"PIRATE VLlI. 



^g^yjQo 



^Ki^. 



^T^m ^^^ Y^ 




-S' 



^K^- 



> 

z 



< 

o 
a 



^'^«- 



^y 



s 

i 



$ 
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3058 HEPORT OF THE CHIEF OP ENGINEERS, V. 8. ARMT. 

Siaiemeni showivg the approximate receipts and tihipmenU of freight "by river frtrnJuvti 
1893f to June 1, i^P^— Continued. 

BATON BOCGE, LA. 



ArticleA. 



lieceipti. 

Cotton 

Cottonseed Backs. 

Corn do... 

Coal bushels . 

Flonr barrels . 

Molasses do . . . 

Moss bales . 

Oats sacks. 

Rice barrels. 

Sugar do. . . 

Co^n ties bandies . 

Miscellaneous packages . 



Quantity. Tonnapie. 



830 

33,330 

4.625 

S00,000 

70,000 

1,360 

6.344 

63,000 

980 

4,360 

&,oao 

274,926 



Total [ 1.264,755 



Shipmentg, 

Cotton bales. 

Cottou-soed meal sacks. 

Coal bushels. 

Com sacks. 

Flour barrels. 

Lumber feet.,B.M. 

Moss bale». 

MolasM- s barrels . 

Oats sacks. 

Rice barrels. 

Sugar do... 

Cotton ties bandies. 

MisoeUaneous packages. 



11.000 

15.700 

700.000 

160,000 

30.000 

2,000,000 

5.000 

4,200 

OO.OOO 

1.000 

25,300 

1.260 

1,313,447 



166 
1,68? 
347 
28,660; 



S.CTiO < 
117 
708 
140 , 
13.153 



€;l.4» 






58,169 l.r^y, 



785 ■ 
24,500 
12.000 
3,600 
3.000 ' 
fi25 I 
1,360 
5.400 

120 1 
4. Ill I 
35 ' 
11,962 



331. 

ly. «• N 



Total ' 4,326,707 I 



tir*-:- 



For comparison the statistics for 1892 and 1893 are also given. 



Number of steamboats in the trade 

X umlter of times arrived 

17 umber of times departe<l 

If am ber of barges , 

Total cargo received tons 

Talue of same 

Total cargo sliipped tons 

Value of same 

Total cargo received and shipped tons 

Value of same 



1892. 



37 

732 

552 

146 

346,068 

$3, 280, 558. 00 

65,684 

$1, 252. 394. 00 

411.932 

$4,532,952.00 



1808. 



32 

980 

980 

165 

08,614 

$1,973,062.00 

140,522 

62,111.542.00 

239.135 

$4,084,504.00 



$19S.H" 



PLAQUEMIXE, LA. 



Articles. 



! Quantity. Tonnage. 



VaJr 



Receipts. 

Com sacks.. 

Cotton-seed meal do 

Coal bushels. . 

Flour barrels. 

Molasses do 

Moss bales.. 

Oats sacks . . 

Rice barrels. . 

Sugar do 

Miscellaneous packages. . 



9.800 


735 1 


$T.S** 


5.080 


254 


'i.,H->. 


260,000 


9.100 


Z' '■> " .* 


12,000 


1.200 


y..>*"^ 


420 


126 


e *..* 


20 


2 


I'j » 


6,000 


540 


liHi 


1.060 


127 


f **:• 


2,200 


357 : 


ai.o«'« 


97.865, 


5.460 


Swu.r. i 



Total. 



Shipments. 

Coal bushels. 

Corn sacks. 

Lumber feet, B. M . 

Molasses barrels. 

Moss bales . 

Oats sacks. 

Rice barrels. 

Sugar do. . . 

Flour do . . . 

Miscellaneous packagqp . 



394, 445 



Total 5,278,821 



360,000 

2.170 

3,631.834 

5.000 

1,620 

4.000 

720 

968 

5,330 

157, 179 



17.901 



30,100 

162 

5.443 t 

1 5O0 

202 , 

369 

86 

161 ; 
5i3 
7,015 I 



THU-.i 



54. r 

Iv >'■ "1 

14. •''.V "I 



ic 



45,507, i^.mC^ 



For comparison the statistics for 1892 and 1893 are also given. 



APPENDIX X X — BEPOET OF MISSISSIPPI RIVEE COMMISSION. 305S 



Statement thotving the approximate receipts and ehipnienta of freight hif river from June 1, 
1S93, to June 1, i^M— Continued. 

PLAQUEMINE, LA.— Uontinaed. 



Number of steamboats in the trade 

N It lu lier of tiuiea arrived 

N UTuber of times departed 

Number of bargee 

Total cargo received tona. . 

Value «>f sntno 

Tol al larjco shippcMi tons . . 

Value of same 

Total carfTo received and shipped tons.. 

Value of 



1802. 


1893. 


1804. 


50 


39 


25 


428 


560 


290 


402 


560 


290 


66 


30 


34 


82,214 


24,137 


17.901 


$1,023,243.00 


$595. 423. 00 


1732,141.60 


45,234 


62.393 


45. 507 


1833,479.00 


$1, 254, 614. 00 


$469. 024. 50 


127.488 


86.530 


63.488 


$1, 850, 722. UO 


$1, 800, 037. 00 


$1,201,166.00 



DONALDSON VILLE. LA. 



Articles. 


Quantity. 


Tonnage. 


Value. 


Com 


, sacks . . 


5,000 

3, COO, 000 

850 

3,500 

5 

7,000 

920 

250 

13,250 


375 

105,000 

85 

6 

1 

630 

110 

40 

881 


$8,750.00 


Coal 

Flour 

l^umbor 


bushels.. 

barrels. . 

feet, B.M.. 


375, 000. 00 

2, 550. 00 

52.50 


>(ola88es • 

Oats 


barreU.. 

....^ sacks . . 


75.00 
17.500.00 


Kicf 

Su jj«r 


barrels.. 

do 


7,360.00 
3,750.00 


il iscellaueous 


packages.. 


96,736.00 


Total 


3, 030, 775 


107.127 


511,773.50 




to. 

bnshels.. 

barrels.. 

do.... 




Shimntn 

Coal 

M olaases 

Sugar 


2,800,000 

54,000 

200,000 

45.000 

15,050 


98,000 

16.200 

32.500 

4.500 

953 


350.000.00 

810,000.60 

3, 000. 000. 00 


Rice (rough) 

MiHcellanooiis 


sacks.. 

packages.. 


112, 500. 00 
15,784,60 


Total 


3,114,050 


152, 153 


4, 288, 284. 50 









For comparison the statist! ca for 1892 and 1893 aro also given. 

1892. 



Number of steamboats in the trade , 

N umber of timeH arrived , 

*Kumber of times departed , 

N umber of barges 

Tofal cargo received tons 

Value of same 

Total cargo shipped tons 

Value of same 

Ti>1 al cargo received and shipped tons . . 



36 

884 

378 

132 

158,296 

$1, 829, 128. 00 

113, 205 

$2, 201, 460. 00 

271.501 



Value of same I $4,030,588.00 



1893. 


1894. 


42 


29 


835 


575 


402 


575 


121 


80 


122,805 


107.127 


$004, 589. 00 


$511,773.60 


174, 652 


152.153 


$4, 008, 782. 00 


$4,288,281.60 


296.457 


259,280 


$4, 613, 331. 00 


$4,800,058.00 



The above towns are, strictly speaking, ''way points" and not termini, and the 
not tonnage or carrying capacity of the steamboats that do business at these places 
is not given. 

All >iew Orleans steamboats are counted ''arrived" when they stop on their jour- 
ney up river and "departed" when they stop on their way down to New Orleans. 

The St. Louis and Ohio Elver steamboats are counted "arrived" when they stop 
on their journey down the river and "departed" when they stop on their journey 
upstream. 



3060 REPORT OF THE CHIEF OF ENGINEERS, U. S. ARMY. 

Slaiement showintj amount and value of commerce paeHng oui of Red Rirrr tm-*. .. 
tnbutariea through Old River into the Mississippi River. 

[Compiled fh>in the river column of the New Orleans Dailr States and from Infomiatlon fanii»brd b>, 
the commercial exchanges of iTew Orleans, La.j 

OLD RIVE&. 



Articles. 



t 



Cotton •- bales 

Cotton seed sacks 

Cotton-Heed meal do . . 

Cotton-seed oil barrels. 

Lumber feet, B. M. 

Molasses barrels . 

Moss bales 

Rice sacks. 

Sugar barrels, 

Sugar -hogsheads. 

Staves (oak) M 

Miscellaneous packages . 

Total 



Quantity. Tonnage. Yiiat 



100.886 

492, 018 

138,866 

3,178 

4,642,000 

3,780 

1,544 

10,564 

9,838 

1,805 

862 

18,671 



20,177 

24,601 I 

8,554 

635 

6.963 

1,128 

193 

1,066 

1,599 

1,173 

8,103 

4,974 



5,421,1 



74,126 



•3,95 5-. 

ITl*- 
47 i, 

%^: 

ITfc. 

lb .% 



Number of steamboats in trade 

Trips made by them 

Net tonnagn of same 

Niinihcr of barges 

Net tonnage of same 

Total tonnage of steamlioats and barges 

Total cargo brought tons . 

V al ue of same 



1892. 



1893. 



24 

279,, 

9,043 

8 

7.600 

98,643 

90,866 

$9,458,901 



17 




342 


"»' 


73,571 


«,^ 


19 




ia050 


(C 


91,621 


TS«. 


53,858 


M:^ 


$4,108,847 


liis."^ 



Note.— This does not include the upstream freight, which must be nearly equal to the domiftiwi 
in value. 

Statement showing the receipts by river at Xetv Orleans y La. 

[Compiled from the rivi*r column of the New Orleans Daily States and fVom information fnnitfetfk. 
the commercial exchanges of New Orleans, La.] 



Articles. 



Above the city, 

Cos 1 bushels . 

Cotton seed sacks . 



Cotton . 



.bales. 



("otton-seed meal sacks. 

Cotton-seed oil barrels. 

Flour do. . . 

Floor half barrels. 

Com bushels . 



Oats . 



do. 



Cotton tics bundles. 

Lunilier feet, B. M . 

MolasHt's barrels. 

MoHA balefl . 

Rice barrclH . 

Rice sacks . 

Sugar hogsheads . 

Sii^jar barrels. 



Staves. 

W heat buHhels . 

jKliRcellaneous packages 



Total . 



Belott^ the city. 

Molflsses barrels . . 

Moss balcK . 

Rice, clean barreU . . 

Rice, roufjh sacks . 

Sugar barrels . . 

Miscellaneous packages . . 

Total 



Qiuntity. 


Tonnage. 
359,765 


Va.V. 

1 


10, 279. 000 


$1.?^:- 


950.408 


47.521 


1 >*-•■. 


189,262 


37,852 


i.€r.*i 


191.864 


11,991 


T&'J 


5,068 


1,013 


1 :t& 


187,809 


18,781 


' XiAf. 


42. 032 


2,102 1 5.V 


4,648,545 


128.199 


iSkr. 


770, 744 


12,332 


'J*.?." 


19,274 


540 


■j*,^^ 


27,643,705 


41,465 


2 '7 'V 


174. 347 


43,775 


2 615.-" 


5,518 


5M 


6' ••:• 


148 


18 


I N 


127,360 


17.735 


U-J 


47. 121 


30,628 


1.^-4" 


522.846 


84.963 


7 ^I^. -.'« 


2, 272. 350 


9,293 


fcC^ 


3, 688. 674 


110.660 


j.frv-?:* 


862- 291 


53,316 


2.:-' 4.t 




1,013,543 


^Xi^M 






2.605 


651 


:3 "• 


114 


- 11 


i.-.o 


lU 


1 


*/ 


19.443 


1.9U 


4.^p: 


24. 768 


4.026 




375. glS 


41,825 


KhC 
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3062 REPORT OF THE CHIEF OF ENGINEERS, U. 8. ABMX. 



Foreign commerce, port of Xew Orleans — CoDiinaed. 
EXPORTS AND IMPORTS. 



Total value of exports of foreig:n merchandifte to for- 
eign countries 

Total value of expotrta of domestic merchandise to 
foreign countries 

Grand total of exports foreign and domestic mer- 
chandise to foreign couutries 

Totnl value of Imports from foreign countries: 

Free 

Dutiable 

Specie , 

Grand total , 

Total duties collected 



1893. 



$1,911,081.00 
190.183,016.00 ' 



132,094.907.00 



$478,993.08 
81^812.507.00 
82,291.500.00 



14, 878, 800. 00 

5,442,415.00 

305^402. 00 

207620,617.00 
1,593,070.59 i 



22,907,192.09 

3,912,923L00 

5C6,45&eO 

27,416.573.00 
1. 509, 909. 12 



-^1 
2.9 

~2ri 



Approximate value of plant helongirui to the United States and ueed upon ike impr^ 
of the Missiseippi Ifiver, fourth dietrici, May 31, 1S94. 



Class of property. 



Steannr General Kewton . . . . 

Steam launch Ruby 

Steam tug General Comstock . 

Steam tug Tilda 

Steam la unch Alaska 

Steam launch No. 5 

One dredge boat 

Four dump scows 

Five quarter boats 

Thirty barges 

Dredge 



Value, 




Class of property. 



Launch Lotur 

One warehouse barge 

One warehouse barge 

Fifteen rowboats 

Tools and appliances 

Office furniture 

Surveying instnunents . . 

Drawing Instruments 

Railway cars and tracks. 



Total. 



List of civilian engineers on tcork.of river and hnrbor improvements in chargt of { 
John. Af tilts f Corps of Engineers, to May SI, 1894, incluaire. 



Name aud residence. 



H. S. DonglaM, Xatchex, Miss. 

W. J. Hardee, Baton lionge, 
La. 

William Garvin. New Or- 




Where employed. 



Natchez, Miss . . . 
Baton Rouge, La. 



New Orleans and Old 
River. 



Work on whicli «iJ 



Lereei", Lower T«i 
district and f^np* 

Lctvooi*. AtcfaafaiiT^ 
fonrche. aod Ym 
train levee districts.] 

Improving AtchaMn 
lied Riv^ni, ami 
gmngen, and oleeiri 

Levees, Lower Tp1i>si] 
district. 

Surveys, gauges, iikI 
vations. 

Levoes, Lake Ban.if» 
Iterataria levee dwt*k 



£.B.Geddes, Natchez, Miss . 11 > 140 . Natchez, Miss . 

A. F. Woolley, jr., New Or- 11 140 ' New Orleans, La. 

leans, La. 
John Smyth, jr., New Or- 11 140 ' do . 

loans, La. 

The following maps and drawings accompany aud form a part of my annual rn*-! 
viz: 
Platks I, and it, iii.— Dredge ram. 

Platk IV. — Lower Tensas and Big Black levco districts. 
Platk v. — Ateliafalaya, Lafonrcbe^ and Pontchartrain levee districts. 
Platk vi. — Barataria and Lake Borgne lovee districts. 
Plate vn. — Profile Lower Tensas levee district. 
Plate Vlii.— Profile Atcbafalaya levee district. 
Plate ix. — Profile Lafonrrhe levee district. 
Plate x. — Profile Baraturia levee district. 
Plate xi. — Profile Pontchartrain levee district. 
Plate xii.— Profile Lake Borgne levee district. 
Plate xiii.— Area of overflow, tlood of 1893. 
Very respectfully, yonr obedient servant, 



Col. C. B. Comstock, 

Corps of Engineci'8, U. S. A., 

President Mississippi River Commission. 



John Miujs. 
Captain of Engincm. 



PLATE I. 
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3060 REPORT OF THE CHIEF OF ENGINEERS, U. S. ARMY, 

Statement ahotoing amount and value of commerce patsing out of Red Rirer ^i - 
ti-ihuiaries through Old Jiiver into the Miasiseippi River. 

[Compiled trom the river oolumn of the New Orleans Daily States and from informBtloB fimlabni i 
the commercial exchanges of iTew Orleans. La.] 

OLD RIVE&. 



Articles. 



Cotton bales. 

Cotton seed sacks. 

Cotton-Aced meal do. . . 

Cotton-seed oil barrels . 

Lumber feet, B. M. 

Molasses barrels . 

Moss bales. 

Rice sacks. 

Sugar , barrels . 

Sugar hogsheads . 

Staves (oak) M. 

Miscellaneoos packages. 



Total. 



Quantity. Tonnage. Va:-^ 



100,886 

492,018 

136, 8tW 

3.176 

4,642,000 

3,760 

1,544 

10,564 

9,838 

1,805 

862 

18,671 



20.177 

24,601 

8,554 

C35 

6.9«3 

I.IS 

198 

1,066 

1,599 

1,173 

3,103 

4.974 



5,421.990 74,126 



ir L', 



Knmber of steamboats in trade 

Trips made by them 

Ket toiinago of same 

Number of barges 

Net tonnage of same 

Total tonnage of steamlioats and barges 

Total cargo brought tons. . 

Value of same 



1892. 



24 i 

279 4 

9,043 } 

8 I 

7,600 I 

98,643 

90,866 I 

$9,458,901 I 



4 13C. -H 



1893. 


Is^ 


17 


, 


242 


•• 


73,571 


fiv 


19 




18,050 


«!i 


•1,621 


;io 


53,858 


T« ;■' 


$4,108,847 


$tiav 



Note.— This does not include the upstream freight, which must be nearly equal to the doini<:rrc 
in value. 

Statement ahowiug the receipts by river at Xeio Orleana, La. 

[Compiled from the river column of the New Orleans Daily States and from inforraatjon famiiisfdk | 
the commercial exchanges of New Orleans, La.] 



Articles. 



! Quantity. Tonnagv. Vals- 



Ahove the city. 

Coal bnshels. 

Cotton seed sacks. 

Cotton bales . 

( 'Otton-seed meal sacks. 

Cotton-see<l oil barrels. 

Flour do. . . 

Flogr half barrels. 

Corn bushels. 

Oats do... 

Cotton tics bundles . 

Lumber feet, B. M . 

MoIsH.Hes barrels. 

MoHA balen . 

Rice barrclH . 

Rice sacks . 

Sugar hogsheads . 

Sugar barrels . 

Staves 

W heat buHbels . 

Miscellaneous packages . 



10, 279, 

950. 

189. 

191. 

5, 

187. 

42, 

4,648. 

770, 

19, 

27,643, 

174. 

5. 

127. 

47. 

522, 

2,272, 

• 3.688. 

1 862. 



000 

408 

262 

864 

068 

8U9 

032 

.'>45 

744 

274 ; 

705 

347 

518 . 

148 

360 

121 ' 

846 , 

350 ' 

674 

291 



359.765 

47.521 

37.852 

11,991 

1.013 

18,781 

2,102 

128.199 

12,332 

540 

41.465 

43,775 

590 

18 

17,735 

30.628 

84.963 

9,293 

110,660 

53, 316 



♦I Sir 
547.: : 

m^r 
isi'j.:" 

I N 
1.8?^ M ■ 

arj "«>■ 



Total ■ 1 , 01 3, 543 3u, 4.-: *: 



Below the city. 

Molasses barrels . 

Moss bal i»s . 

Rice, dean bnrrelM . 

Rice, rough sucks 

Sugar barreU . 

Miscellaneous }>ackage8 . 

Total 



2,605 

114 

10 

19.443 

24.768 

375. aJ8 



&>1 i 
- 11 ■ 

1 
1,9U , 
4.026" 
41.825 






9*1 'T 



17,458, 1,415.'-:': 
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SiyKX TO ANNUAL REPORT 1893-'94, FOURTH DISTRICT, IMPROVING 

MISSISSIPPI RIVER. 

bstracts of proposals (Nos. 11 to 21), 1893-'94 contracts 3029 

bstracts o f proposals ( Nos. 1 to 8), 1894-'95 contracts 3043 

llotmeuts for levees, 1893-'94 2987 

rea overflowed, high water 1893 3024 

tcbafalaya and Red River report 2975 

ivilinu enmneers, list of 3062 

'oiiini«*rciaT statistics : 

Baton Ronge 3058 

Bayou Sara 3057 

Donaldson villo \,. 3059 

Katchez 3056 

Old River 3060 

New Orleans (above and below) 3060 

New Orleans (foreign commerce) 3061 

Plaquemine, La 3058 

Vidklia 3054» 

ontract* for 1894-'95, levees 2997 

outracts completed, 1894!-'95, levees 2998 

revasso tables, flood 1893 3015 

>aiuago from overflow,1893 3024 

)ep ths less than 10 feet 3055 

>ougla8, H. S., assistant engineer: 

H igb- water marks. Lower Tensas levee district 3017 

Report on high water 3017 

Report on levees 3000 

>r«<lgo T/ieiZafii, spec ideations 2976 

!auge readings, highest 3014 

Uiunicinl statements. {SeeMoney statements.) 
iiirdee, W. J., assistant engineer : 

Report oihirea overflowed, 1693 3024 

Report on high water, 1893 3019 

Report on levees 3004 

ligbest gauge readings 3014 

I igb- water marks, Lower Tensas levee district 3017 

ligb-water report, 1893 3014 

Allotments, 1893-'94.. 2987 

Completed, 1892-^93 2986 

C ompleted, 1893-'94 2988 

Completed, 1894-*95 2998 

Condition of flood, 1893 3016 

Contracts, 1894-'95 2997 

Cubic yards added and lo§t 2999 

Money statements 3027 

Percentage of length of United States levees 2999 

Quantities, 1893-94 2996 

Quantities, 1894-^95 2999 

Report 2986 

Ast of civilian engineers i 3062 

jistofmaps and drawings 3062 

laps and drawings, annual report 3062 

louey statements: 

Atchafalaya and Red rivers 2985 

Levees 3027 

Natchez and Vidalia 2975 

Surveys, gauges, and observations 3055 

few Orletins Hai-bor, report 2985 

Natchez and Vidalia Harbor: 

Report 2974 

Money statement 2975 

Mant, value of, belonging to the United States, fourth district 3062 

Reports : 

Area overflowed, 1893 3024 

Atchafalaya and Red rivers 2975 

Crevasse, 1893 3016 

Depths of less than 10 feet 3055 

Douglas, assistant engineer, high water, 1893 ^3017 

Douglas, assistant engineer, levees 3000 

l>Tedge The Earn 2976 
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Reports : Pa^. 

Hardee, assistant engineer, high water,1893 ^\ 

Hardee, assistant engineer, levees$ 3,-ii 

Highest gange readings^ 3,. 

High water, 1893 3,^ 

High-water marks 5,, 

Natchez and Vidalia Harbor K 

New Orleans Harbor 2:^ 

Smyth, assistant engineer, high water, 1893 ^r 

Smyth, assistant engineer, levees 31 

Surveys, gauges, and observations 3iy 

Total cubic yards levees built, lost, etc 2^-- 

Revetment work J ,^ 

Smyth, jr., John, assistant engineer: 

Report on high water, 1893 »;•: 

Report on levees Jm 

Summary of completed levee work : 

1893-'94 : 2*- 

1894-^95 

Summary, grand total of levee work toJune 1, 1894 '. 

Surveys, gauges, and observations : 

Money statement 

Report 

Table of completed levees : 

1892-'93 1** 

1893-'94 

Table of quantity of levee work : 

189:i-'94 2fi« 

1894-'95 IV 

Table of condition of levees 3» 

Table of revetment completed, 1893-*94 J ;/, 

Value of plant belonging to the United States, fourth district ^.* 



Appendix 4 A. 

kkport of capt. john millis on surveys in vicinity of cbev asses. 

United States Engineer Office, 

New Orleans, La., June ^2, 1894 
Sir : I have the honor to submit the following report upon certain surveys a 
observations relating to changes in the section of the river in the vicinity of r 
vasses and elsewhere in this district. Surveys were made under direction oft: 
ofiice during 1892- '93, in the vicinity of the Belmont and Prospect crevasses a 
near College Point. These surveys were made by Assistant Engineer Woolley. L 
reports as follows concerning the methods used in the work: 

rblmont and prospect crevasses. 

(1) Plan of survey 8. —At each of the crevasses I established thirteen sections, a 
designated tbem by letters A to M, inclusive. Each section was marked on l 
ground by six large stakes or hubs, being three on each bank ; thus, one to the Iv 
side of the road, one in the land edge of the crown of the levee, and one on t 
batture. 

The zero of each section was assumed to be the land edge of the crown of • 
levee on the same bank on which the crevasse is located. All sections ^t 
located normal to the river as nearly as practicable, and a traverse line was m:. 
connect zeros. 

The scctioiiR are located in alphabetical order, beginning with section A, at a p' 
about H miles above the crevasse, and ending with section M, at a point aboia. 
miles below the crevasse. 

A section (F) was entablished opposite the center of the crevasse, sections E ao. 
being opposite the upper and lower ends of the crevasse respectively. 

The distance between adjacent sections varies f^ora 700 or 800 feet, in the iniL 
diato vicinity of the crevasse, to 4,000 feet for sections most remot<e from the crevjfj 
The distance between the extreme upper section and the extreme lower sectioi 
about 4^ miles. 

(A) /Soundings. — Five sets of soundings were taken on these sections at van 
different stages of the river, ranging from low water to extreme high water and k 
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k<xain to low water, and covering a period of about eleven months, from November, 
892, to October, 1893. 

The soundings were taken in the following manner: Large range signals were 
>hiced on both uanks of a section so they could be clearly seen from any point of the 
octiou, then a boat with leadsman and flagman on deck was run a short distance 
^bove the section and drifted or backed down across the section, the sounding being 
akon as the leadsman passed in range with signals on shore.. 

When the boat ran above the section the lead was cast overboard at a sufficient 
listance above the section, then the lead was lifted often enough to keep it directly 
iiKler the boat and thus insure a vertical position of the lead line at the instant the 
ange line was passed. 

A flagman was stationed on deck near the leadsman to assist in watching the range 
iiie. to record soundings, and to signal to the transitman the instant the leadsman 
>a88ed in line with the range signals. The steam tug General Cometock was used in 
akiug the greater portion of these soundings. The steamer Ruby was also used on 
b portion ot this work, but could only be used to advantage during low stages of the 
vater and calm weather. 

{3) Datum 2)lane, — The soundings at the Belmont crevasse were reduced to the zero 
if the College Point gauge, or 21.24 Cairo datum. At Prospect crevasse the sound- 
ngs were reduced to 24. 6j Cairo datum, which is a little above the annual low water. 

All soundings were reduced by means of lead-line tests and gauge readings to show 
;he exact depth of the water below the datum plane. 

The lead line was tested frequently, being corrected and re-marked when it had 
>ecome badly stretched. A temporary gauge was established and levels run to con- 
lect it with a permanent bench mark of known elevation. 

(Tauge was read morning, noon, and evening, and interpolations were made for 
iitermediate readings when the stage of the water was affected materially by wind 
)r tide. 

(4) Location of eoundinge. — All soundings were located by intersection, the &ngle 
)f the intersection being measured by a transit instrument on shore. When tlie 
ead was cast overboard the flagman raised the flag to warn the transitman, who 
.hen placed the vertical wire of the telescope on the leadsman (or lead line when 
lear enough to be seen), moving the telescope just fast enough to keep the leadsman 
n this position, and \\s the range line was passed the flagman quickly lowered the 
1n<r and the angle to the leadsman was recorded at the transit on shore. 

The base line on which the transit stations were located vary from oue-half to 
ihree-fourths of the length of the sections. The exact location of each sounding was 
lomputed and platted by the distance from the zero of the section. 

{S) Areas of eections, — The areas of section were computed from datum planes men- 
ioiied above and were obtained by the distance between adjacent soundings multi- 
)licd by the mean of the two adjacent soundings. 

The cross sections were platted as a check against such errors in soundings as 
night occur in reading th& lead line owing to eddy water and wind drifting boat out 
)f its proper course. — 

(6) College Point sections. — Two sections were laid off at a point about midway of 
.he straight reach above College Point. These sections were located about one-half 
b mile apart and about 6 miles above Belmont crevasse, and were to determine the 
changes, if any, which take place in the bottom of the river at a point removed from 
he immediate influence of the crevasse. 

The datum plane used was the zero of the College Point gauge, and the same general 
)l:iiis and methods as used at Belmont and Prospect were followed throughout. 

The areas of all these sections were afterwards corrected to obtain the area of sec- 
tion below a horizontal line at grade of top of levee. These corrected areas were the 
>ne8 used in this report. 

In connection with the results of these surveys it will be interesting to examine 
ind compare others of a similar nature previously made in this district at the Bougere, 
Vlorganza, Nita, and Bonnet Carre crevasses. The areas of the different sections 
(ounded at these latter points have therefore been carefully computed also from 
lotes and drawings on file in this office, and these are given, together with the sec- 
;ioii8 found by the recent surveys, in the accompanying tables. 

It will be seen that the results show such irregular variations that it seems hardly 
possible to arrive at any general conclusions of value by considering the areas of indi- 
/idual sections, and the mean of the areas of diflerent sections have therefore been 
5oniputed, and the results shown graphicilly on the accompanying diagrams. 

Throughout the portion of the river which includes the location of nil of these 
soundings there is no considerable variation in width between bank lines or length 
jf section, except perhaps a slow general increase in width which would not mate- 
rially affect the results of observations confined to a comparatively limited period of 
time, and it can therefore be a^ssumed that the oseilhitious and changes in area of 
sections -"vhich occur in one year are attributable almost entirely to changes in the 
river bottom or variations in depth below a fixed datum. 

Each locality will first be considered separately. 
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NITA, 900.5 MILES IIRLOW CAIRO. 

This was a very large crevasse which occurred on March 14 dnring the great ii- 
of 1890. The break was on the east bauk near the middle of a bend convex: to^\i' 
the east. The estimated maximum discharge was about 400,000 cubic feet per !« 
oud, which greatly exceeds the estimated discharge of any other crevasse in u 
district of which there is any record. The land along the river in the vicinity r. 
cleared and under cultivation back to the sw^mp, an average depth of aboir. 
miles. 

There had been no previous crevasse near enough or reoent enough to be con> 
ered ns having any effect within the limits of the soundings. Two sets of sonuiL; 
were made, one in September following, the break, College Point gauge, 4^ im 
below the reuter of the break, reading .2.35 to 2.70 feet; and one in Jane follovv 
after the flood of 1891, College Point gauffe reading 8.38 to 11.72 feet. The h 
was rebuilt around the crevasse during the low water of 1890 and no other hr 
oocurred during the flood of 1891 nearer than the Ames crevasse, 58 miles belo^v 

Eighteen sections were sounded at various intervals, extending from about 4^ m. 
above the center of the break to about miles below. The areas computed fnnn 
second soundings all show an increase over those obtained from the flrst, exce[:: 
the extreme upper section A, section F, and on the extreme lower section E. 
these three there was a decrease. The changes vary between a 3 per cent deoi' 
on section R au<l a 29 per cent increase on section K. The two upper sections a:> 
and above a reverse bend above the break, while the lower ones are in the srra . 
reach extending down to College Point. 

To make a cuuiparisou, therefore, of the changes of area above the break with 
ohanges below without introducing what might be considered as other condii 
likely to affect the result, the means of sections C to f inclusive and of sectious . 
P inclusive are shown on the diagram. They show an increase in mean an:. 
about G per cent above and of about 14 per cent below. 

IIELMOXT, 807 MIL.BS BKL(»V CAIRO. 

This crevasse occurred on June 12 dnring the flood of 1892. It was also on 
east bank and about the middle of a bend convex toward the east. Its cstini. 
maximum discharge was about 140,000 cubic feet per second. It was 6i miles l» 
the Nita break, tho only other crevasse that could be at all considered as huv 
any probable effect at iielmont ; and «ince Nita occurred two years previous, wr 
laro:o flood each intervening season, there seems to be hardly any probability i. 
its influence could affect the results of the soundings at Belmout. The couutr 
this vicinity was cleared and cultivated as at Nita. 

Thirteen sections were sounded here and four sets taken on each section iu J • 
ary, March, July, <iud September following the date of the break. The break 
cloKcd duriug the low-wator season following its occurrence and during the flo* 
1893 the nciirest crevasse that remained open was Rescue, 34 miles above. 

For re:is()ns similar to those already stated comparison of changes in area :« • 
and below the break are made hy taking the mean of sections A to F inclusivt 
F to K inclusive. These show a final increase in mean area between the tirst 
last set of 1 per cent above and an increase of 2 per cent below the break, bir 
'intervening variation;* are largo and quite irregular. 

PROSPECT, 935 MILKS BELOW CAIUO. 

This also broke dnring the flood of 1892 on June 13, and wad on the east ' 
near the upper end of a short straight reach between two bends curving in o]i\i 
directions. The strip of cultivated land along the river at this point is iian - 
than At Nita or Belmont, averaging from 1 to 1^ miles wide. 

A comparatively unimportant break took place the same year at Ani'h"r 
miles above, which remained open during the flood. Thirteen sections were sfnti 
at Prospeet at live <liffcrent periods — in December, January, March, July, ami ^ 
teiiiber-October, following the crevasse. The opening was closed during th'- 
water season following this break and no crevasse occurred near during tbo lol 
ing flocxl. 

For comparison of rlianges in areas the mean of areas on sections B to F i- 
sive and ou sections F to I inclusive are shown on the diagramfl. There was a 
decroario iu area between lirst and last set of soundings of 9 per cent above the 1» 
and a decrease below of 4 per cent, the variations being quite different from i 
observed at Belmont. The lower sections of this survey cover the deepest pla 
the Mississippi Kiver. 

COLLEGE Pt)INT, 901 MILES BELOW CAIRO. 

Tin* two sections sounded here are identical with sections O and P soundetl ui 
Nita crevasse survey. They are in a comparatively straight reach of the ri 
miles above the Belmout crevasse and separated from it by the most acute ben 
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the loTrer river. It therefore seems a fair assumption that the changes in iho river 
bottom here shown by the last survey can in no way be attributable to the eflects 
of a crevasse. The results of the soundings in 1890, 1891 and 1893 are both shown 
for comparison. The changes shown during the last survey are similar to those 
observed at Belmont, except that there is a linal decrease of area of section and the 
intermediate variations are somewhat more marked. 

At all of the abo^e-named points the levee system has been generally maintained 
for % great many years on both banks of the river. 

MOnOANZA, 789 miles below CAIRO. 

This point is on the west bank of the river near the lower portion of a very nearly 
semicircular bend 'of two miles radius which is convex toward the west. A number 
of crevasses have taken place here, and 'the breaks have remained open at different 
times for considerable periods. The country in the immediate vicinity is now 
wooded and covered with a considerable undergrowth, while the sand deposits have 
leit the surface very irregular, the original ground surface being gullied out and 
washed away in some places, and covered with ridges and mounds of sand and mud 
in others. This condition of the surface has existed for a long time. Detached 
]>ieces of private levees have been built at diflferent places on the east bank, but 
overflow of the oast bank during any considerable flood has been effectually limited 
only by the bluff line at this point, which is about 10 miles distant.' 

There have been a number of breaks at this place, and their history is briefly sum- 
marized ns follows : 



Dates of crevasses at or near Morgauza. 



1828 

1844 

1850 

(') 

1871 

Apr. 16, 1874 
Mar. 14, 1884 
Apr. 22, 1800 



Date 
closed. 



(f) 

(») 

1865 

1866 

(?) 

Feb., 1884 

Jan., 1887 

Mar., 1801 



Iteniarks. 



The laUtory prevlmi8 to tlio cre- 
vasse of 1874 seems to bo some- 
what UDCertaiii. 



It thus appears that this crevasse has been open during all the great floods, nt least 
from that of 1874 up to include that of 1890, and has remained closed since that 
date, the levee having held durine the floods Of 1891, 1892, and 1893. 

The maximum discharge in 18^ was estimated at 200,000 cubic feet per second, 
and 1890 at about 147,000 cubic feet per second. 

Several sets of soundings have been taken in this locality at different times. These 
have been reduced to common datum lines and areas of section computed, as far ns 
practicable, ftom the record. The results are given in tabular form. 

Tlie records show satisfactorily that the different sots of soundings were taken on 
the same sections as the table indicates. 

BONNET CARRE, 929 MILES BELOW CAIKO. 

This is on the east bank, Just below an abrupt bend convex to the eastward, and at 
a point where the river approaches to within about 6 miles of Lake Pontchartrain. 
So far as can be ascertained the breaks hero have been as follows: 



Date of crevasnes at Bonnet I 
Carre. 



Date 
closed. 



Dec.10,1840 1860 

Apr.20,1850 1859 

Apr.20,1871 | 1872 

Apr.11,1874 , Feb., 1883 



The crevasse has remaino<l closed sinco*1883. During the flood of 1892 a compara- 
tively unimportant break took place about a mile below the Bonnet Carre crevasse, 
which is known as the Anchor crevasse. This was closed the next low -water season 
and no crevasse in the immediate vicinity has occurred siuce. The last soundings 
taken were made in 1882. 

The country in the rear of Bonnet Carre jesembles that back of Morganza, being 
very uneven from the effect of scour and deposits, and generally covered with timber 
and undergrowth. During the last few years, however, considerable clearings have 
been made and many of the ridges and the higher lands are now under cultivation 
in small detached areas. 
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The eBtimat'Od maximum dinchar^e throao^h this crevasse of 1830 was 114,000 cubie 
feet per second. The maximum width of the crevasse of 1830 is ^ven as 5,300 feet, 
and that of 1874 as 1,370 feet. Several sets of soundings at this place are on record. 
They are confined to five different sections and cover a considerably less extent ( i 
the river than the other surveys previously referred to. Some of the surveys ar* 
Incomplete. 

BOUGBRE, 740 MtLES BELOW CAIRO. 

This point is about 6 miles below the present terminus of the levee system of tli. 
Lower Tensas levee district. It is in a bend convex to the westward, and no coit 
plete levee has ever been maintained on the opposite bank. Thoughjlie existiii: 
levee proper now terminat-es above, high ridges and the low private levees whi<u 
still remain form a fairly effective barrier against overflow, except in extreme hi^L 
Water, extending from the lower termiuus of the levee system down to Bougti 
Lauding at the upper end of the crevasse, and from the lower end of the creva^r, 
down almost 10 miles below. 

The levee was maintained around this bend up to about 1873, when it was destrovec 
by the caving of the bank, and the levee has never been restored since. The. break 
has enlarged by continual caving of the bank and also probably by washing awa^ 
of the levee until the so-called crevasse is about 6 miles wide. *During extrcm- 
floods the depth of water flowing through averages about 2.3 feet, though in plat- 
it is as much as 8 feet deep. 

The country in the rear is entirely wild and grown up with trees and undergrowth 
It has the usual rough surface produced by deposits and scour. The water liowln. 
out through this opening goes directly toward Red River, here only 5 miles distau: 
The mouth of Red River is only 25 miles below. 

puring December, 1893, four sections were sounded in this bend in connectl 
with survey ma<1e to locate a proposed levee for closing the break. The areas 
these sections have been computed, and also those shown by the soundings tak^i 
during the Mississippi River Commission survey, in the latter part of December, 18*C: 
This break is unlike the others considered, in that the flow of water through it:- 
sometimes reversed. When the Red is higher than the Mississippi River the flow )• 
toward the latter, but the conditions are such that the overflow toward the Kir 
is by far the most important in its effects and of the most prolonged and freqnn 
occurrence. A deposit of sand has taken place in the river bed opposite this bre:i. 
which is quite remarkable for that part of- the river, and the width between baL 
lines at extreme low water is only 1,500 feet in the narrowest part. The low-wat<r 
section is only about 57,200 square feet. No regular river gauge is maintained ncar^ 
to liougero than Red River I^anding. Mr. Jackson, who has lived at Jackson Poi:/ 
opposite and a little-above Bougere, since 1853, recently informed mo tUnt the fltv. 
of 1882 was the highest ho had ever seeu at Jackson Point, and that of 1^S90 was tL 
next highest. He had made high- water marks for both these floods, and by levi-: 
it was found that the flood of 1882 was 1.28 feet higher than that of 1890. 

Of the other i)penings in the main levee system of this district, that at Red Ri^ 
Landing, tlirough Old River, connecting with the Red and Atchafalay a, has pecul:^ 
features, and it hardly comes within the scope of this paper. 

BAYOU MAXCHAC. 

This bayou, which has its origin on the left bank, 848 miles below Cairo, was^ n 
insignificant outlet, and it has been closed by the levee at its head almost ever sin 
a leveo system was attempted in this locality. 

BAYOU PLAQUEMINK, 8.34 MILES llELOW CAIAO — RIGHT BANK. 

This was closed about 1865-1868, and has remained closed ever since. There lu 
been no recent soundings in this vicinity available for comparison. The closure 
the o]>ening docs not seem to have had any material effect on the flood level of *. . 
river ho far as can now be ascertained. 

IIAYOU LAFOUKCHK, ^H6 MILKS llELOW CAIRO — RIGHT BANK. 

This stream has at its head a high-water width of about 250 feet, or oue-twel: 
the high-water width of the main river at that point. The oscillation of the suriV 
between high and low water there is about 30.6 feet, and at low water there is r. 
siifiicieut depth in the head of the bayou for even the lighest draft boats w'ith«- 
dredf^ing. No recent soundings have been taken hero to my knowledge, except thci- 
of tho >Iississippi Ki ver Commission survey, and the results of those soundings ha 
not liocn received at this office. The gaugo readings tluring recent floods show tli 
this outlet bayou has had no material effect in restricting the tloo<l height of i 
river at this i^oint. The latest measured discharge was that of February 21, 1^- 
and this discharge was then 31,963 cubic feet per second, river at bank-fall stagr-. 
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At the Jump and Cubltt creyasse; near the Head of the Passes, no recent surveys 
lavo been made under direction of this office, and these openings are too far below 
he terminus of the levee system to be of interest in connection with the present dis- 
ussion of the subject. 

Of the crevasses or breaks discussed in this paper, that at Bougere is of interest as 
>eiD^ an example of a very lon^ shaUow opening whose bottom corresponds approxi- 
iiately in grade to the bank-full stage of the river at that point, and which remains 
)peu for all stages above the level of its bottom or ^'sill.'' 

Both the sand-bar formation and the caving of the bank at this locality are very 
[larked for the portion of the river between Natchez and the mouth of Red River, 
^he deposit of sand can probably be attributed directly to the overflow during high 
vater, and the caving is no doubt aggravated by the contracted low-water chan- 
lel and the consequent increase of current and erosion. No regular record of stages 
•f the river has been kept in this vicinity^ but so far as th% information goes there 
Iocs not seem' to have been any marked effect on flood heights which can with cer- 
ainty be attributed directly to the crevasse, though any effect which could other- 
vise be noticeable is no doubt modified by the proximity of the opening to the mouth 
f Red River. 

Whether the effects on the low- water section and the erosion of the bank would 
»e so marked in a portion of the river where the ratio of depth of opeuiug to mean 
lepth and the slope of the river are less, is questionable. It is more than probable 
hat if the country in the rear of the crevasse were cleared and opened, instead of 
leing thickly covered with trees and other vegetable growth, the effects on flood 
leights would be greater. 

At Morganza the levee which was rebuilt in 1884 only held a month, so that for 
ho purposes of this discussion the crevasse may be considered as open practically 
rom aud including the flood of 1874 up to early in 1887, and there was a diminution 
f area of section both above and below the break as shown by the surveys of 1883 
>u(l 1887, this diminution being more marked below the opening. By 1887 the areas 
.bove show no change, those uelow having increased somewhat. The surveys of 
H83y 1887, and 1888, it will be noted, were, all made about the same time of the\vear 
nd just previous to the spring floods. The survey of 1889 was made in October, 
he latter part of the low-water season, and it shows marked decrease in areas both 
bove and below in nearly the same ratio for both. The great crevasse of April, 
890, occurred during the sncceedins; flood ; the levee was restored the following low- 
rater season, held during the floou of 1891, and in June following, soon after the 
vater had gone down, the survey of 1891 was made. 

It shows a general increase in section areas, though the mean is just about equal to 
ts least value previous to 1889. Between the date the levee was restored in 1887 and 
ho survey of 1889 no very high water occurred, and the river did not rise above a 
>ank full stage for more than short periods. The variations in areas of sections, 
bund by the soundings of 1887, 1888, and 1889, can not therefore be attributed 
iitirely or mainly to the effects of closing the break in 1887. Between the sound- 
ugs of 1889 and 1891 occurred the great flood of 1890, during which the levee broke, 
^ho soundings of January, 1891, show a marked increase of area, with the river at a 
►ank full stage aud before the new levee was entirely completed. 

The crevasse at Bonnet Carre broke in 1874 and was not closed till February , 1883, 
o it was open during the entire period covered by the surveys herein referred to. 
lie serious floods during this time were those of 1874 and 1882. All of the sound- 
iigs previous to 1880, including the incomplete ones of 1875, show an increase of sec- 
ioual area which is not accounted for entirely by yearly oscillations. 

The increase must be attributed, at least in part, to causes other than the opening 
*f the levees, since the stages of the river were at no time high enough to bring into 
(lay the influence of either to any considerable extent. Between the low-water 
eason of 1878 and the soundings of January, 1880, there was a marked increase, with 
lo very high wat«r intervening. 

The annual oscillations observed at College Point, Belmont, and Sappy throw no 
atisfactory light on this result. 

Between the soundings of 1880 and those of 1882 there wiw a decrease in area, 
.^hese two sets of observations were made about the same time of the year, and the 
^eat flood of 1882 intervened, .during which the crevasse remained open. There 
vere a number of breaks that year, so that it is hardly practicable to deduce 
atisfactory conclusions as to the effect of the Bonnet Carre on the flood height. 
The close agreement between the changes above the break and those below will ba 
•bserved. 

The results at Nita indicate a marked enlargement of section between September, 
890, and June. 1891, and this has been interpreted as showing that the shoaling of 
he river was a direct effect of the crevasse. The assumption has been that a 
loposit took place at the time of the crevasse which remained until after the 
ucceeding low water and was washed away by the following high water, during 
vliich the levees were maintained. 
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At Helmont and Prospect there is sufficient agreement as to general conditioi^s 
width and depth of opening, etc., to give groauds for expecting a closer agreeiiu: 
in changes in river section than the snrvejs disclose. The me&ods followed in :^ 
Biirvey, the care with which the work was done, and the fact that the result!): 
each locality are consistent among themselves; render it highly improhable that :. 
apparently abnormal results obtauied at Pro8x>cct are doe to error. The ra < 
decreaKC in section after the sarvey of December, following the break and the u: 
slight recovery during the great flood of 1893, may perhapslic dno to some abnor.:: 
conditions in this locality, such as th^ great depths below. Be this as it m:. 
these results do not appear to afibrdfupport to the theory of a deposit attribuul 
to a crevasse, or its removal by a succeeding flood. 

At Itclmoutand College Point the oscillations agree very closely, and indicate Mia: 
these localities at least the areas below a fixed datum undergo marked changes, wl: 
are in some degree direcii functions of the height of the river snr£ftoe. While ti.r 
changes may bo and probably are to some extent affected by a crevasse in the v.*. . 
ity, they can by no means be attributed entirely to this cause. 

The areas of sections P and O at Nita, aurvey of 189(> and 1891, are plotted on : 
diagram of areas of tho same sections as found in 1892 (College Point survey). !' 
eviilent that tho dates upon which the soundings of 1^ and 1891 were matle il 
be considered in deducing conclusions from the results, ftnd the same remarks aj< 
to tho sonndings of 1889 and 1891 at Morganza. 

The last soundings above College Point seem to warrant tho inference that linn 
crevasse occurred at Morganza or Nita tho surveys at these places would have shu 
changes precisely similar in direction, though perhaps less in degree. 

I would draw the foUowing general conclusions from the foregoing: 

(1 ) That tho bottom of the lower river nndergoes what may be termed oocillntirr 
or changes in elevation, which are not constant in rate or direction; that the {ur; 
of these oscillations is comprised within one year, and that they beem to bavt*. si 
direct connection with the annual oscillations in height of the river surface^ thuL. 
a general law can not be deduced from the data available. 

(2) That such oscillations must have had a material effect on the remits of $ 
veys heretofore made to determine the effect of crevasses, and the conclusions <Ir.i 
from these surveys should in some cases be considerably modified. 

(3) That a very long opening, with a siU or bottom at or near thegrade of the ' 
of the bank, which remains constantly open, would be likely to cause a Iftrge dt*]-* 
in the river bed opposite and increased caving along the Dank the opening i^ < 
Whether such deposit and caving would become serious at locations where the <]--; 
of the river is very much greater than at Bougere, or where tho opening might L- 
been tho opposite side of a bend, may be open to question. 

(4) A large break, like a crevasse which occurs at or near high water and a' 
point where the ratio of depth of crevaiise to depth of the river is as small a- 
usually the case below Hed River, can have at most only a temporary and com;' 
atively slight detrimental ed'ect of any kind on tho main river channel. Moreo> 
there appears to be no good ground for apprehending that snch detrimental et^r 
adniittin;^ that it exists ;.t all, would be cumulative or would become serious evr 
the break should occur at or near the highest point of successive great floods. 

Though not exactly within the scope of this paper as originally contemplate 
may boaddod that there is no satisfactory evidence to establish definitely irhat \v> 
be the effect on flood heights by an opening like that at Bougere, if one existed K 
the mouth of Ked River. 

Asto comparatively narrow and deep openings, like the Lafourche and Plaqnen 
there is nothing to show that they have nad any appreciable effect on flood hei. 
one way or tho other, neither in restricting these heights when open, and incre^i- 
them when closed, nor rive versa. 

The curves of gauge readings show that a crevasse has invariably an inuneil 
ami etTectivo influence in restricting the height of the lower river. 

That it is practicable to make any form of permanent opening which will Pe>i: 
flood heights I believe to be a matter of serious doubt. 

This subject has been frequently discussed heretofore, and conclosions have 1- 
arrived at which are more or less at variance. The present object is only to pr»'- 
the new facts and to deduce the conclusions which the data now available ^ 
to warrant, regardless of whether these conclusions seem to confirm previc- 
expressed views or otherwise. 

Very respectfully, your obedient servant, 

Jonx Mii.i.iSy 
Captain of Mngineer- 

Col. C. B. COMSTOCK, 

Corjis of Engineers, V, S, A., 

President Mississippi River CommiasUm, 
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BOUGERK. 

10 miles below Cairo, right bank. CrevaAse broke 1873. Approximate greatest averager depth of 
water in creTasse, 8 feet. Greatest width, 6 miles. Datnm line for sections high water, 1882 (48.5), or 
Ued Kiver Landing gauge. Surveys by: 1882, Mississippi River Commission; 1893, H. S. Douglas.] 

Decembeb 18 TO 23, 1883. 
[Datum plane equals high water of 1882. Red River Landing gauge reading, 48.50.] 



Section. 


Areas. 


Means. 


Me^n 
depths. 




231, 500] 
213,900 
170, 700 
198,700 


Sq.feet. 


Feet. 
{ 48.7 




so a 




203.700 :< ^i.l 




1 ex 1 






. 



December G to 7, 1893. 




42.1 



52.6 
66. 



MORGANZA. 

AD miles below Cairo, right bank. Crevasse broke (last time) April 22, 1890. Levee rel>nilt March, 
1891. Approximate greatest average depth of water in cievasse, 15.7 feet. Greatest cstiroaie dis- 
charge, 147,000 cubic feet per second. Datum line for sections 33.13, Cairo datum. Surveys by: 
1883, Mississippi River Commission; 1887, W. J. Hardee; 1888 and 1889. John Ewens, 1891, W^J. 
Hardee.] 



Section. 



Location 
above or be- 
low center 

o/ break. 



I 
> 

) 

i 



Date. 



Feet. 




"26,900 


Feb., 1883. 


* 22, 600 


....do 


* 17. 100 


...-do 


* 12, 500 


....do 


•t,400 


....CO 


*4,700 


....CO 


*700 


....CO 


t700 


....do 


13,800 


.-..do 


17,100 


....do 


t9,200 


..-.do 


f 13,600 


....do 


1 16,000 


....do 


f ?0, 300 


....do 


t 23, 000 


....do 



Areas. 




Means. 



Sq.feet. 



114, 450 



107,465 



Mean 
depths. 



Feet. 
43.6 
35.5 
69.2 
66.1 
55 
42.0 
34 

37.9 
37.3 
50.4 
49 
58.4 
49 
43.4 
44.4 



t Below. 



Section. 



Date 



Jan. 14-25, 1887. 
....do 

do. 

do. 

do. 

do. 

do 

do. 

do 

do. 



Ari'iw. 1 McaUM. 



. ....do 

.i.-do 

.|....do 

.i....do 

.|....do 



Mo.in 
depths. 




Sq.feeLl 



105,114{| 



90,709^ 



Feet. 
45.8 
37.2 
50.0 
62.8 
47.7 
40.0 
35.0 
33.1 
40.8 
40.5 
36.9 
48.8 
39.0 
28.0 
35.7 



Date. 



Jan. 25-31. 1888. 
..do. 



Areas. \ Means. 



...do.. 
...do.. 
...do.. 
...do.. 
...do.. 
. . -do . . 
...do.. 
...do .. 
...do .. 
...do.. 
...do.. 
...do.. 
...do.. 



Mean 
depths. 



Sq.feet. 
110,048 
119,845 
101,1821 
105.719 
112,743 
100,284 
101,707) 
97, 226) 
94.911 
92.082 
93. 192 
111,957) 
11.3,966 
67, 187 
87,355 



Sq.feet.\ Feet. 

I 45.1 

! 34.6 

i50.1 
57.8 
48.6 
43.4 
37.1 
!37.1 
41.3 
4:\.S 
41.8 
50.4 

' 89.0 

I 31.0 

' 38.0 



3072 EEPORT OF THE CHIEF OF ENGINEERS, U. 8. ARMY. 

MORGAN ZA— Continued . 



Section. 


Date. 


Areas. 

Sq.fet. 
90,524 

113,430 
90,900) 

103,020 
99,205 
94,120 
98,775 
86.590) 
81, 597 
80,135 
78,360 
84,245 

102,705 
89,075 
89,670 


Means. 
Sq.fteU 


Mean 
depths. 


Date. 


An>as. 


Means. 

1 


Mean 

depthi 


1 


Oct. 14-19,1889.. 

....do 

...do 


Feet. 
38.5 
87.2 
48.4 
56.6 
49.9 
48.5 
37.7 
33.2 
37.4 
39.1 
39.2 
35.4 
35.1 
30.7 
40.4 


Jan. 8-14,1891... 

do 

....do 


94,690 
11R.430) 
108 630 
95.770y 
104.830 
96.030J 
S2,7201 
108,840 
88.420S 
86.490 
114,2301 
109. 740 
87,620 
90,010 


8q.f^ 


Fftt 

47' 


2 






106.738 

96,140 




8 


97,204 
82,185 


f 6- i 


4 


do 


do 


r- 


5 .. 


..do 


do 


' 4- 


6 


do 


...do 


1 it. 


7 


do 


do 


V 3: 


8 


do 


....do 


1 " 


9 


..do 


do 


10 


...do 


....do 


11 


....do 


do 


1 ? 


12 


do 


do 


13 


do 


....do 

...do 


f 


14 


...do 

•<»o 






.J 


15;;:: "":' 




....do 




r 

1 









NITA. 

[900.5 miles below Cairo. Crevasse broke March 14, 1890. Levee rebuilt Febraary. 1891. Avera.^ 
height of levee above natural surface of ground, 11) feet. Average depth of water in creva^^. 
feet. Greatest width, 3,105 feet. Number of da.vs water ran through break, 122. Greatest r^ 
mated diAcharffe.400,000cnbicfeet>per second. Datum line for sections, 47.24, Cairo datum. Snrv. 
by W. J. Hardee, under direction of Capt. Kingman and Lieut. Millis.] 



Section. 



B 

C. 

D 

K. 

F. 

G 

U 

I 

J 

K 

L 

>f 

N 

(). 

P 



Location 
above or 
below cen- 
ter of break. 



* 23, 900 

♦lasoo 

* 12, 600 
•7.600 
*4,100 
*2,600 
•1,500 

•800 

Center 

1750 

fl,500 

«2,500 

t3,800 

t5.900 

t8,800 

tl2.600 

i 17. 900 

t24,400 



Date. 



Sept. 15-19. 1890 

do 

....do 

....do 

....do 

....do , 

....do 

....do 

....do 

...do 

....do 

....do 

....do 

....do 

....do 

....do 

....do 

....do^ 



Areas. 



Sqjeft. 
188.021 
182.400 
179, 100 
196,150 
213,934 
180,200 
179.620 
184,900 
191, 032i 
176, 230 
160,730 
100,050 
161,200 
171,630 
169. 3S5 
164. 142 
105. 100 
204,020 



Means. 



idep: 



Sq./eet. F<r 



180,283 



169.299 



I 



' Above. 



t Below. 



8(H}tion. 



B . 
C. 

g: 

F.. 
G . 

n . 
I.. 

iV. 

L.. 
M- 

N. 
O.. 



Date. 



June 16-21, 1891 
do 
do 
do 



.do. 
-do. 

do. 

do . 
.dft. 
.do . 
.do 
.do. 

do. 
.do . 

do . 

.do. 

do . 
.do. 



Areas. 



Means. 



196,569 



Sq. Feet. | Sq. Feet. 
185,554 
191,440 
189,845' 
198,406 
216.100 
179. 295 
192 650 
190. 570 
209. 120) 
207.900 
194. 4C5 
192,905 
184,960 
194,685 
185.050 

170,750, 



181,800 
197.000 



I Uean 
I depths. 

Feet. 

67.5 
69.7 
79.1 
78.4 
81.3 
72.3 



192,476 



Remarks. 



1 7a6 


71.6 


99.6 


72.9 


72.0 


75.6 


70.1 


74.9 


\ 74.3 


73.6 


65 2 


61.2 



Upper section 
Point survey. 

Lower section 
Point survey. 
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COLLEGE POINT. 

iuiloH below Cairo. Datum line for •sections 47.24, Cairo datum. Survey in 1890-'91 by "W. J, 
rclt e, under direction of Capt. Kingman and Lieut. Millie ; survey In 1893* by A. F. "Wofley, jr., 
ler direction of Capt. Millis. ] 



Date. 



pr Sept. 15^19, 1890 

cr do 

er Jan. 19-17,1893 

er do 

KV July 18-17,1893 

er 



.do 185,904 



Areas. Means. 

So. feet. Sq./eet. 
I69,385> ,«- ,.«« 

185,806 
193,427 



Mean 
depths. 



Feet. 



Date. 



'^--•i^— ■dtirs. 



I Sa./eet. \ Sq.feet. Feet. 




5 68 June ie-21, 1891 185, 050^ ,„ ^lux 

> 70.8 ....do ! 170,750^ 17^W0 

5 77.4 I Mar. 22-22,1893 I 192,802> 

) 78.4 i....do ' 176,913S 

5 81. 3 Sept. 20-20, 1893 189, 315> 

I 80.8 do 176,7755 



184,857 
183.045 



74.3 

73.6 

78 

76.9 

76.6 

76.8 



BELMONT. 

miles below Cairo, left bank. Crevasse broke Juno 12, 1892, LeveerebniltFebniary, 1893. Aver- 
o height of levee above ground surface, 8 feet. Approximate greatest average depth of water in 
evasse. 18 feet, greatent width, 1,427 feet. Number days water ran through break, 56. (freatost 
timatod discliarge, 140,000 cobic feet per second. Datum line for sections, high water, 47.24. Cairo 
turn. Survey by A. F. "NVoolley, jr., under the direction of Capt. Millis.] 



iotlou. 



Date. 



' Jan. 5-11. 1893. 
..-.do 



.do . 
.do. 
-do. 



.do . 
.do. 
• do. 
.do. 



.do. 
.do. 
.do. 
.do. 



Areas. 



214, 
185. 
191. 
195, 
201, 
225. 
187, 
181. 
192, 
195, 
194, 
213, 
201, 



ft 
646 
659| 
433 1 

0471 
302 
947, 
855" 
824 
675 
610 
962) 
183 
507 



Meaos. 



Sq. ft. 
202,339 

196,479 



Mean ' 
depths. 



Date. 




Mar. 15-21, 1893. 

....do 

....do 

....do 

....do 

....do 

....do 




!363J 
,074 

,2iir 



Sq, 
215, 

190, 863 
192, 974 
195,211 
199,007 
217, 379) 
202, 128^ 
188,894 
179. I18j 
186. 965 
189, 122) 
214, 734 
200, 436 



Julv 19-24,1893.' 217. 882^ 

...do 196,696 

...do ; 206.489 

...do I 194,425 

....do I 212,540 

....do I 228,338) 

....do 210,545, 

■ 203, 179 
203, 643 
186,873 
191. 319] 



...do 

....do 

....do 

....do 

....do. 

....do. 



217. 092 
206,289 



209, 895 



203,983 



51.8 

53.2 

54.3 

51.7 

5J3.2 

54 

$4.4 

58.5 

56.6 

51.2 

63.8 

65.8 

79.3 



Sept. 20-26, 1893 

do 

...do 

...do 

...do 

...do 

...do 

...do 

...do 

...do 

...do 

...do 

...do 



207, 988 

192. 747 
199. 128 
202. 100 
215,063 
226. 7C2, 
207,401 
195, 803 

193. 662 
190, 907 
189, 695 
219, 345 
204,710 



PROSPECT. 

5 miles below Cairo, left bank. Crevasse broke January 13, 1892. Levee rebuilt February, 1893. 
Vverage height of levee above natural ground surface, 8 feet. Approximate greatest average 
lepth of water in crevasse, 17.5 feet: greatest width, 1,340 feet. JN umber of days water ran 
hrongh break, 59. Greatest estimated discharge, 116,000 cubic feet per second. Datura line for 
lections, high water, 41.86, Cairo datum. Survey by A. F. "Woolley, jr., under direction of Capt. 
Vlillis.l 



ENG 94- 



* Above. 

-193 



Section. 


Location 
above or be- 
low center 

of break. 


Date. 


Areas. 


Means. 


Mean 
depths. 




F9n. 

*9,100 

*4,600 

*2,700 

* 1,330 

*530 

Center. 

t550 

1 1, 150 

1 2, 340 

f 4. 350 

1 6. 500 

to, 800 

1 13, 240 


Dec. 20-23. 1802.. 
....do 


Sq.ft. 
188, 060 
193, 0381 
200, 323 
215, 065 r 
200. 484] 
211,0991 
208,9741 
200. 133 f 
217, 054] 
260, 739 
423, 684 
202,813 
206.433 


Sq.ft. 


Feet. 

74.4 




. 205,801 
209,315 


r 64.3 




....do 


55 




do 


J .')3. 3 




do 


51.7 




do 


{ 45 




....do 


53.3 


V 


....do 


] 50 




do 


55.7 




do 


82.8 




....do 




114.5 




....do 




71.7 


[ 


....do 




70 











t Below. 
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PROSPECT— <3<mtiniied. 




A Jan. 20-24, 1893. . ' 173. 918 



B 

C. 

D 

E. 

V. 

G 

H. 



do 187.1031 

....1o 194,102 

...do j 206,940 

...ilo 1 202.719 

-...lo 197,544 

...do 199.622) 

do ' 195.602^ 



I do 201,196S 

J do 259,542 

K do 

I ...do 

M do 



Feet. 

69.6 
62.3 
53.3 
197.681 i^ 51.3 
50 
42 
50.9 
48.9 
51.6 
82.4 



198,491 



Mar. 24-28, 1893 

do 

....do 

...do 



]....do ; 195,244f 

do 



Sq,/L , 
172,379 
183, 9211 
176. 248 
193.018} 189,364 



....do. 

.-..do . 

|....do. 

...do. 

do . 

do 



■ 197.961> 

I94.797J 

309,864S 

' 365,85-1 

417,879 

♦ 195,550 

.do 196,922 



I 



A Jtilv25-28. 1893..! 172.915 

B i\o 1 175.642); 

C do I 190.610 

I) I....d(» 199.922} 190,642 

E ....do ' 193,706 

F do 19r<.24l)| 

('» ...do 197.401) 

H do I 196.118^ 198,806 

1 do 208, 466S, ' 

J '....do 

K do 

L do 197.7U 

M do 11W.014 



69.1 
58.5 
52.3 
49.6 
47.8 
41.1 
50.3 
49 



Sept.20-Oct.4,1893 
do 



... do. 

....do. 

....do. 

....do. 

....do. 

....do. 
53..4 !....do. 

I do . 

L...do. 

69.9 ; do . 

67.5 do - 



173.786 
178, 2761 
18:J.826 
204, :U8^ 
202.384 
196. 440) < 
201, 675) 
195.092> 
209. 445S 
2&').819 |. 
417,757 . 
199. 103 . 
200.544 .. 



193. 44>) , 



201. 163 I 






BON>rt:T CARRE. 

[929 niiloa bolov C«iro, loft bank. Crevasse broke (last time) April 11, 1874. Levw? rebuilt Febn.: 
18{S3. Approximate) fprfjitost average depth of -water in crevasse 22.5 feet; imsatest 'width, : 
fee*t. (ireatOMt widtli (1H74), 1,370 feet. Ilatiim line for sections, high water, 35.61, Cairod.it 
Surveys ni.ide: lST4-'75.1»y (J. W. R. Bailey; 1878, 1880, by board of engineers of Lotuaiana, Iw'J 
Mi*4»isdippi River Commission.] 



Section. 



Location 
nb<tvt'or]»e- 
low center 
' of break. 



Date. 



Arvas. ; Means. 



fWt. I I Sq.Jf. , Sq./t. 

* 6, OHO ' Sept., 1874. 173, 330) 

* 5, 2.'.0 I ... .do ' 140, 34fi> 140, 148 

*1.0.'>() ....do 106, 770S 

f.V.>0 ,... do I 113.71(») 

t 1 . 4;«) I ... .do 105. 840; 109. 775 

f 4,89t» j....do ; ) 



Mean 
depths. 



Date. 



Feet. 
61.9) 
S 46. 3j! Sept., 1875. 
( 36.3>| 
{ 46.2:' 
< 42.7>....do 



V' 




188. 445)1 ( 

153,34.5S 153,448 < 
118,55.-.S ( 



Mav. 1878., 

...do 

do 100. :noii 

...do 10»<. 710j 138,051 

...do 169.135) 



66.4 
47.8 
35.8 ' 
32.6 
36.7 I 
58.7 I 



Feb., 1880-1 215,700, 

...do 1 188,390 

....do I 163.580S 

....do I 171.560] 

....do ! 152, O6O; 

....do I 186.525> 



189,223 



170,048 



Dec. 18K2. 2K2.837) 

....do 177.J'3'jJ 

....do ' 14.'-.. 370V 

..:.do , 145,690)1 

-do ! '' 

.do 



J 

* Above. 



*i7«,"i86J| 



176, 079 



160,935 



68.9 
54.9 
36.9 
37.7 



61.2 



t Below. 



^1 



-^=^a^y 111 Juiye 



i9s.Po« •^n^1 



If »QQ» ■ 



liS.OOO 



H »oo< 



iTt.ooo » <• 



Ti^tlj 



i y »«»9 ■ ■ 



lef.ooo 



••t«r- 



•in*7' 




3o' 



20 



- li' 



lo' 



-4' 
.1' 



^^'O, 



Bng 53 3 



o 



L 



9 




lO 




If 




